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Figure l-1, Model 960B and 980B Computer Power Supply 
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SECTION I 
INTRODUCTION 


1.1 SCOPE OF MANUAL 


This manual contains the information needed to install, operate and maintain 
the power supply (figure 1-1) for the Texas Instruments Model 960B and 980B 
Computers, It includes a description of the power supply, its operating 
characteristics, installation and removal instructions, and operating instruc- 
tions for the power supply controls. Also included are the principles of the 
power supply's operation, procedures for preventive maintenance and trouble 
analysis, assembly and electrical drawings, and parts lists. 


1,2 DESCRIPTION OF POWER SUPPLY 


The power supply provides electrical power to the computer system. It also 
contains the system cooling fan, The power supply chassis acts as an air 
plenum and provides air metering to printed circuit cards in the system, 


The power supply provides six regulated outputs and one unregulated output. 
Regulated dc outputs from the power supply are +5V, -5V, +5V standby 
(STBY), 12V, +15V and -15V. The unregulated output from the power supply 
is +35V ac. The +35V ac is used for external rectification, filtering, and 
regulation. The rectified, filtered, and regulated outputs are the dc voltage 
levels required for computer operation, 


1.3 POWER SUPPLY SPECIFICATIONS 


The power supply is a self-contained unit which connects to the computer 
backplane. Physical and environmental characteristics of the power supply 
are listed in table 1-1. The power supply requires a 3-wire ac input power 
source with a frequency tolerance of 47 to 63 Hz. The voltage alternatives 
are 100 V +15%, -10%, one-phase; 115 V 10%, one-phase; 200 V +15%, -10%, 
two-phase; and 230 V 10%, two-phase, The maximum required input current 
is 6 amperes for a fully equipped computer operating on 100 V ac input power, 
The power supply input power requirements are listed in table 1-2, and out- 
put power characteristics are listed in table 1-3, 


In addition to providing power to the computer, the power supply moves cool- 
ing air through the system. The power supply is thermally protected and all 
regulators except the +15V regulator are short-circuit protected, Overvolt- 
age protection tolerances are listed in table 1-4, 


1.4 BATTERY 

An optional, externally mounted battery is connected to the power supply 
through a connector on the rear of the power supply. This battery maintains 
the -5V, the +5V STBY and +12V outputs in the event of a primary power fail- 
ure, 
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Table 1-1. Physical and Environmental Characteristics 


Characteristic Specification 


Height 9.2 inches 
Depth 18.0 inches 
Width 8.2 inches 


Weight 36.5 pounds 


Operating temperature (air 0°C to 50°C at sea level and 60 Hz* 
entering unit) 0°C to 45°C at sea level and 50 Hz* 


Storage temperature -55°C to 70°C 
Humidity: 
Storage 0% to 95% relative humidity 


Operating 0% to 95% relative humidity, noncon- 
densing 


Altitude 0 to 10, 000 feet 
Shock: 


Operating 1G 


Shipping 30 G to shipping carton 


*Upper operating temperature. Derate by 2°C for each 2500 feet of 
altitude, Derate 5°C for 50 Hz operation, 


Table 1-2, Input Power Characteristics 


Characteristic Specification 


100 V +15%, -10% 
115 V 10% 
200 V +15%, -10% 
230 V +10% 


Frequency 47 to 63 Hz 


Current 6 amp maximum at 100 V 
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Table 1-3. Output Power Characteristics 


Battery Operating 
Current (32K 
Memory Protect) 
(milliamperes) 


Nominal Voltage AC Operation 
Voltage Tolerance Full Load 
(volts) (percent) Current (amperes) 


-5 

+5 MAIN 
+5 STBY 
+12 MEM 
#15 


Table 1-4, Overvoltage Protection Tolerances 


Nominal Voltage Lower Trip Limit Upper Trip Limit 
‘(volts) (volts) (volts) 


-5 
+5 MAIN 


+5 STBY 


+12 MEM 
+15 


Standby power is much lower than normal operating power and only refreshes 
computer memory. Two 4.5 ampere-hour, 12-volt, spill-proof, lead-acid 
or jelled electrolyte batteries supply standby power. A battery charger with- 
in the power supply can charge a discharged battery to 80 percent of capacity 
in 20 hours and to 100 percent of capacity in 48 hours. Standby power dura- 
tion depends on battery age, ambient temperature, and quantity of memory. 
A voltage-controlled latch lights the POWER LOSS indicator on the computer 
control console if the battery is low enough to cause possible loss of memory 
in standby operation, A weak battery can be detected in the normal mode by 
pushing the BATTERY TEST switch. 
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SECTION Il 
INSTALLATION 


2.1 POWER SUPPLY INSTALLATION 


Perform the following steps to install the power supply in the computer chas- 


sis. 


Failure to observe the following three steps 
before installing power supply may result in 
personal injury and/or damage to the equipment. 


1. Ensure that the power cord is not connected to an ac power source, 


2. Set Power switch and BATTERY switch on the rear of the power 
supply to the OFF position. 


3. Ensure that no foreign objects are in the power supply connector on 
the computer backplane. 


4. Place the power supply into the computer chassis in the area in- 
dicated in figure 2-1, and ensure that the printed circuit card at the 
front of the power supply mates with the backplane connector. 


CAUTION 


Failure to properly secure the power supply in 
the computer chassis will cause damage to the 
backplane connector when the computer is moved. 


5. Secure the power supply to the computer chassis using five 10 - 32 
x 3/8 mounting screws, 


6. If the battery option is included in the computer, connect the battery 
cable to the BATTERY connector on the rear of the power supply. 


7. Remove all circuit boards from the computer chassis. 


8. Connect the power cord of the power supply to an ac power source 
that matches the input requirements of the power supply as indicated 
in Section I of this manual, 


9, Set Power switch to ON; set BATTERY switch to ON, 


10. Use a voltmeter to check the output voltages on the computer back- 
plane. Voltages must be within tolerances specified in Section I of 
this manual, 
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ll. If voltages are within tolerance, set Power and BATTERY switches 
to OFF, reinstall circuit boards in computer chassis, and return 
switches to ON. If voltages are not within tolerance, correct prob- 
lem before operating computer. 


12. If POWER LOSS indicator lights after power-up, actuate the RESET 
switch on the control console to extinguish it. 


13. Press the BATTERY TEST switch on the rear of the power supply. 
POWER LOSS indicator should not light. If POWER LOSS indicator 
lights, confirm that the battery cable is properly connected to the 
power supply, actuate RESET on the control console and press 
BATTERY TEST again, If POWER LOSS indicator still lights, re- 
charge or replace battery pack, 

2.2 POWER SUPPLY REMOVAL 


Perform the following procedure to remove the power supply from the com- 
puter chassis. 


1. Set the power switch to OFF, 
2. Set the BATTERY switch to OFF, 


3. Disconnect the battery pack cable from rear of power supply (if bat- 
tery option installed). 


4, Unplug the power cord from the power receptacle, 
5. Remove five screws that fasten the power supply to the chassis, 


6. Carefully lift the power supply up and out of the chassis. 
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Figure 2-1. Power Supply Position Within Chassis 
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SECTION III 
OPERATION 


3.1 GENERAL 


This section describes the function of the controls and indicators for the com- 
puter power supply. Instructions for initial power-up of a new power supply 
are found in Section II of this manual. Section V of this manual contains op- 
erator preventive maintenance procedures, as well as repair and fault isola- 
tion instructions, 


3.2 POWER SUPPLY CONTROLS 


Figure 3-1 illustrates the controls on the rear panel of the computer power 
supply. Table 3-1 defines the function of each of the controls. 


129264 (960-874-18-2) 


Figure 3-1. Power Supply Rear Panel Controls 


Table 3-1. Power Supply Controls 


Nomenclature Device Function 


Protects high voltage sec- 
ondary windings of the 
transformer from overload. 


Fuse, 15 amp 


Protects battery from an 
excessive charging or dis- 
charging current. 


Fuse, 1 amp 


Fuse, 

10 amp @ 100 or 
115 Vac 

5 amp @ 200 or 

230 Vac 


Protects the primary ac 
power circuit. 
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Table 3-1. Power Supply Controls (Continued) 


Nomenclature Device Function 


Fuse, 5 amp Protects primary ac power 
circuit. This fuse is in- 
cluded in 200 and 230 Vac 
units only. 


Connector, male Electrical connection be- 
tween power supply and 
battery. 


BATTERY (S1) Toggle switch When set to ON, enables 
the optional battery to sup- 
ply power to memory in the 
event of a primary power 
failure, and to receive a 
charge from the power 
supply when primary power 
is on. When set to OFF, 
this switch disables battery 
operation and charging. 


BATTERY TEST (S2) | Pushbutton When pressed, this push- 
button applies a 1 amp load 
to the battery to test its 
operation, If the battery 
fails the test (when Power 
switch is set to ON), the 
POWER LOSS indicator on 
the computer control con- 
sole will light. 


Power (S3) Toggle switch When set to ON, this switch 
applies ac electrical power 
to the power supply. When 
set to OFF, this switch 
disables power supply op- 
eration by removing pri- 
mary ac power, 
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SECTION IV 
THEORY OF OPERATION 


4,1 GENERAL THEORY 


Major functions of the power supply circuits include: regulation, sequencing 
and control, overvoltage protection, overcurrent protection, and battery 
charging. Each of these functions is described in separate paragraphs which 
follow. 


4.1.1 REGULATION 


Two basic types of regulators are used to generate voltages in the power sup- 
ply. The two types of regulators are series and switching regulators. All 
voltages except the +5V MAIN are generated by series type regulators, For 
efficiency, a switching regulator is used for the +5V MAIN 30-ampere regu- 
lator. 


A basic series regulator circuit diagram is illustrated in figure 4-1. Pass 
transistor Ql] is connected in series with the load. Conduction of the pass 
transistor is controlled by an amplifier with an output that is derived by 
nulling feedback voltage Vp with reference voltage Vp. Since the amplifier 
input impedance is high, R, and R2 form a voltage divider across output 
voltage Vo. Feedback voltage Vp is then the product of Vg and the ratio of 
R2 to the sum of Rj and R2. Since Vp is nulled against Vp, Vo is the func- 
tion of Vp as follows: 


R, + Ro R, 
Vo as a VR = ie VR 


For the case where R, is eliminated (i.e., Ry =e) V, =V 


PASS TRANSISTOR 


UNREGULATED 


INPUT REGULATED 


OUTPUT 


REFERENCE 


Ve 


(A)129460 


Figure 4-1, Series Regulator Circuit Diagram 
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As the load changes, the amplifier increases or decreases the drive (base 
current) to the pass transistor to maintain the required output voltage, 


A basic switching regulator circuit diagram is illustrated in figure 4-2. In 
this circuit, the pass transistor is also connected in series with the load, 
Regulation of the output voltage is accomplished by switching the transistor 
on and off, The on-off duty cycle of the pass transistor is controlled by the 
difference (error signal) between the inverting and non-inverting inputs of 
the voltage comparator. A triangular synchronizing signal is superimposed 
on the reference voltage at the non-inverting input. This synchronizing signal 
establishes the switching frequency consistent within the constraints of the 
switching losses, The output voltage is applied to the inverting input of the 
comparator, When the output voltage is less than the voltage at the non- 
inverting input of the comparator, the duration of the on-time pulse in- 
creases, The pass transistor then conducts for a longer period of time; 
therefore, the output voltage rises, As the output rises, the error signal 
becomes smaller and the duration of the on-time pulse decreases, The pass 
transistor then conducts for a shorter period of time resulting in an output 
voltage decrease. A filter consisting of an inductor-capacitor (L1 and Cl) 
network and a commutating diode (CR1) is connected between the pass tran- 
sistor and the load to obtain a smooth direct current output. 


Typical switching regulator waveforms are illustrated in figure 4-3, The 
triangular synchronizing signal is shown combined with the reference signal 


PASS TRANSISTOR 


; a 4 REGULATED 
UNREGULATED —— (©) OUTPUT 
INPUT &. 
C1 T 


REFERENCE () 


oe 


TRIANGULAR VOLTAGE 
SYNCHRONIZING COMPARATOR 


SIGNAL 
(CLOCK) 


(A)129461 i 


Figure 4-2. Switching Regulator Circuit Diagram 
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Figure 4-3. Switching Regulator Waveforms 
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Ep (figure 4-3, reference A), The dc output, Ep that appears at the invert- 
ing input is shown (figure 4-3, reference B) with respect to the signal at the 
non-inverting input of the comparator. When the inverting input decreases 
below the non-inverting input, the output of the comparator goes high (figure 
4-3, reference C) and causes the driver to turn on the pass transistor, Dur- 
ing this part of the cycle, CR1 is back-biased by the input voltage minus the 
on-voltage of the transistor (figure 4-3, reference E). The voltage across 
choke L1 is the difference between the output voltage and the input voltage 
minus the transistor on-voltage. This causes the current through the choke 
to increase linearly with time (figure 4-3, reference G). When the output 
voltage is more positive than the signal at the non-inverting input, the com- 
parator output goes low. The pass transistor is thereby turned off and stops 
conducting. Since the current through an inductor cannot change instanta- 
neously, current is supplied through diode CR1. The output side of the in- 
ductor is held at the output voltage, The other side of the inductor tries to 
swing negative but is clamped to a diode drop below ground. This voltage 
polarity change, across the inductor, causes current through the inductor to 
decrease linearly, The current continues to decrease until the comparator 
senses the output voltage is too low and turns on the pass transistor. The 
output ripple is shown with respect to Eo in figure 4-3, reference D, 


4.1.2 SEQUENCING AND CONTROL 


The power supply has a complex sequencing and control system. Two se- 
quenced signals are control signals for the computer, These signals are 
MRESET- and POFF. The MASTER RESET (MRESET-) signal stays a logic 
zero until all voltages stabilize. When stabilization is achieved, this signal 
becomes a logic one. The POFF pulse is generated when loss of ac power 
occurs. Typically, the POFF pulse occurs 16 to 18 milliseconds after ac 
power is lost. The pulse can be generated between 6.0 milliseconds and 30 
milliseconds after ac power is lost. The length of time is determined by the 
line voltage and load currents. 


During the turn-on sequence, all voltages except +5V MAIN come up as soon 
as ac power is up. An ON-DELAY signal prevents +5V MAIN from coming 
up. When the ON DELAY- signal goes high, the 60 kHz clock is present, and 
MRESET- is low, the +5V REF is enabled and starts to ramp up. The +5V 
REF continues to ramp up to +5V unless an overload occurs. If there is an 
overload, +5V REF is disabled, and the overload latch is enabled. The ac 
power must be turned off and then on to enable the +5V REF again, 


If an overload condition does not exist, all regulators come up and MRESET- 
goes high. The +5V MAIN is maintained if the ac power remains on, the 
60 kHz clock is present, and all regulator voltages are up. 


The Memory Power Loss is a control signal (MPLOSS-), This control signal 
line is pulled to ground when the battery voltage falls below the value neces- 
sary to guarantee maintenance of standby power. The circuit that controls 
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this function is a latch that must be reset once it is latched. This signal 
drives a Memory Power Loss indicator in the computer. This control is 
also used in testing battery under power-up conditions for capability of main- 
taining standby power. 


4.1.3 OVERVOLTAGE PROTECTION 


The power supply regulated voltages are protected from overvoltage by crow- 
bar circuits, Table 4-1 lists the overvoltage sensor trigger levels. 


Table 4-1. Overvoltage Sensor Trigger Levels 


Tri Point 


-5V -5.6 Vdc -7.0 Vdc 
+5V MAIN +5.4 Vdc +6.3 Vdc 
+5V STBY +5.6 Vdc +6.5 Vdc 
+12V +12.6 Vdc +13.5 Vdc 


Figure 4-4 shows the overvoltage protection and power distribution system, 
As can be seen on all but the +5V MAIN, the output voltage of the regulators 
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Figure 4-4, Overvoltage Protection and Power 
Distribution Functional Diagram 
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is crowbarred,. All crowbarred regulators are current limited to prevent 
burnup. The +5V MAIN is crowbarred by removing the input from the +5V 
MAIN regulator, Rectifier SCR1 is fired to discharge Cl through Rl. This 
places a heavy but not damaging load on the transformer for not more than 
100 milliseconds, the maximum time it takes the 15-ampere fuse to blow, 


Outputs of the +5V STBY and the +12V regulators are crowbarred together 
when one or more of these outputs become too high. The reason these reg- 
ulators may be crowbarred together is that when any one output is lost, the 
memory contents are lost or altered. 


4.1.4 OVERCURRENT PROTECTION 


All regulators are provided with a current limit feature; therefore, each 
regulator is protected against short circuit or overload conditions, 


Current limiting is achieved by sensing current through a resistor in series 
with the load. A functional diagram ofa typical current limited circuit is 
illustrated in figure 4-5, When the voltage across current sensing resistor 
R1 becomes large enough to turn on transistor Ql, current is taken away 
from the base drive of the pass transistor(s). Since the driver supplies less 
drive to the pass transistor, the pass transistor conducts less, and current 
limiting is achieved, 
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Figure 4-5, Current Limiting Circuitry for Series Regulators 
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For the +5V MAIN regulator, current limiting is achieved by a similar 
method (see figure 4-6). The current is sensed by establishing the de volt- 
age drop across the resistance of Ll. As de current through L1 reaches the 
value at which the limit is set, the output of the difference amplifier increases 
linearly. At the predetermined current limit, the output of the difference 
amplifier is equal to a diode drop above the reference voltage. The voltage 
comparator responds as though output voltage Ep is too high and this causes 
the on-time duty cycle to decrease. When the on-time duty cycle decreases, 
the delivered current decreases. 


4.1.5 BATTERY CHARGING 


The power supply contains a circuit for maintaining the battery in a charged 
condition during normal operation. This circuit ensures that the battery is 
recharged after discharge, This circuit continually supplies the small cur- 
rent required for normal operation, 


The battery is a sealed, jelled electrolyte, lead-acid type. A simplified 
battery-charging circuit for this type of battery is shown in figure 4-7. The 
bias voltage that causes conduction in Q2 is developed across Zener diode 
CR1l. Atypical Zener voltage for CR1l is 6.2 volts. Transistors Q2 and Q3 
form a differential amplifier, with the current through Q2 controlling Q4, 
which in turn controls pass transistor Ql, Variable resistor R3 is used to 
adjust the charging voltage. 
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Figure 4-6. Current Limiting Circuit for Switching Regulator 


4-7 Digital Systems Division 


(oe) 
TH 942773-9703 


UNREGULATED 
INPUT 


(A)129466 


Figure 4-7, Battery Charging System 


The charging voltage, Eg, is developed across R2, R3 and R4. If the volt- 
age is too high, the emitter- base voltage of Q3 will be greater than normal, 
This causes greater conduction through Q3, drawing current from Q2. The 
reduced current through Q2, which is also the drive current to Ql, de- 
creases the output current Q1 delivers to the load, therefore decreasing the 
output voltage. 


A block diagram of the principal circuits of the 960B/980B power supply is 
shown in figure 4-8, 


4,2 DETAILED THEORY 


Significant circuits in the power supply are described in detail in this section, 
Details of the regulators, control circuits, overvoltage circuits, overcurrent 
circuits, auxiliary regulators, and battery charger are covered in this sec- 
tion. Emphasis is given to how the circuits work together. 


4.2.1 +45V MAIN REGULATOR AND CONTROL 


The +5V MAIN regulator and control board contains the +5V MAIN regulator 
and overvoltage protector, the clock, ac DETECT circuit, ON-DELAY cir- 
cuit, reference enable circuit, overload detect circuit, master reset circuit, 
and power-off circuit. Each of these circuits (Reference TI drawing 943691) 
is described ina separate paragraph which follows. 


4-8 Digital Systems Division 


6-% 


uoIsIAIg swayshs /e)161G 


L 


f +21.5V 
AUXILIARY 
12V MEM i 


REGULATOR 


AL. 
REG UP 
- DETECT 

BATTERY ‘ —5SV —5V 
REGULATOR CROW BAR 


BATTERY 
ASSEMBLY 


CHARGER 


(A)129467 


Euan ER SEG 


+5V MAIN POWER SUPPLY 


60-KHZ 
CLOCK 


+15V 
REGULATOR 


RECTIFIER, +5V MAIN 
AC REFERENCE 

FILTER AND REGULATOR AND 

OUTPUT DETECT ENABLE OVERVOLTAGE 


CIRCUITS PROTECT 


MASTER OVERLOAD POWER OFF 
RESET DETECT CIRCUIT 


MEMORY , AUXILIARY 


AND REFERENCE | 

Seas REGULATOR l 
| 

| 

: | 

| 

| 

| 

| 


L +5V STANDBY MEMORY POWER 
AND +12V MEM Loss LATCH 
CROWBARS 


Figure 4-8, Power Supply Block Diagram 


EOL6-ELLZH6 


oO 
LH 942773-9703 


4.2.1.1 +5V MAIN REGULATOR AND OVERVOLTAGE PROTECT. The 
+5V MAIN regulator is a switching regulator. This regulator utilizes one 
comparator and two switching transistor circuits. 


The reference signal (+5V) is fed to the non-inverting input of comparator 
AR1. Superimposed on this signal is a triangular synchronizing signal. The 
triangular synchronizing signal is developed by integrating the 60 kHz clock. 
Components R52 and C21 provide the integration. The resulting triangular 
signal has an amplitude of approximately 50 millivolts peak-to-peak and is 
ac coupled through C20 to ARI pin 2, 


The regulator output is remotely sensed on the CPU computer backplane. 
The +5V SENSE line is fed back to the inverting input, pin 3, of AR1 and is 
filtered by C22. This signal is compared to the signal at the non-inverting 
input. When it is less than the signal at the non-inverting input, the output 
of the comparator goes high. See figure 4-9. 


Comparator ARI is a differential comparator with an open collector output. 
Resistor R71 is provided as a pullup resistor to the +5V AUX line, The out- 
put at pin 7 of AR1 is connected to two open collector input AND gates (U6C, 
U6D). The other inputs to the two AND gates are connected to $1 and $2, re- 
spectively. $1 and¢$2 are the outputs of flip-flop U5B. This flip-flop divides 
the 60 kHz clock in half. $1 and¢$2 serve to alternately enable one switching 
circuit and then the other. 


Since each switching circuit operates the same, only one circuit is described. 
When the comparator output is a logic one and $1 is a logic one, the output 

at pin 11 of U6D is high (=4.7 Vdc). Transistor Q20 is then turned on and the 
emitter voltage is about 4,1 Vdc. This produces a Q20 collector current of 
about 143 milliamps. This current is divided between the base of Q17 and 
base emitter resistor R38 to cause Q17 to conduct, 


When Q17 conducts, Q17 collector current is divided between the base of Q16 

; and base emitter resistor R39 to turn on Q16. Transistor Q16 is held out of 
saturation by CR9 and CR10. For Q16 to be saturated, Q16 collector-emitter 
voltage must be equal to or less than the base-emitter voltage. The three 
diodes clamp Q16 base voltage to the base voltage of Q17. The base voltage 
of Q17 is a diode drop below the collector voltage of Q16; therefore, Q16 
remains unsaturated. 


When Q16 is turned on, a voltage is developed across L2. This voltage is 
the difference voltage between the output voltage (+5 Vdc) and the supply volt- 
age (+35 Vdc) minus the transistor on voltage (=2 Vdc) or 28 Vdc. The volt- 
age that is developed establishes a linear increase of current in relation to 
time. This increased current through L2 causes the voltage across the out- 
put capacitor on the rectifier, filter and output voltage to increase. When 
the dc output voltage becomes larger than the voltage at the non-inverting in- 
put of AR1, the comparator output goes low and the signal at pin 11 of U6D 
goes low. This condition turns off Q20 and removes drive from Q17 and Q16; 
therefore, the pass transistor is cut off. 
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Figure 4-9, Switching Regulator Waveforms 


When Q16 turns off, the voltage across the inductor changes polarity. As 

the voltage on the diode side of L2 crosses zero and becomes negative, CR11 
is turned on and conducts. Therefore, the voltage on the diode side of L2 is 
clamped to the on voltage of CR11 or approximately -1.4 volts. The polarity 
change across L2 results in a linear current decrease through L2, This con- 
dition results in a voltage decrease across the output capacitor, 


As the de output voltage decreases to less than the voltage at the non-inverting 
input of the comparator, the comparator output goes high. By this time, $1 

is low and¢2 is high. The output at pin 8 of U6C is high to turn on QI5, This 
condition provides drive for the remaining switching circuit. Waveforms for 
the two switching circuits are shown in figure 4-9, 
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A damping network consisting of a capacitor in series with two parallel re- 
sistors is placed across each commutating diode to eliminate spikes and 
ringing. Figure 4-10 shows the diode voltage waveform for the case of no 
external load, 


Currents through L1 and L2 are summed into the output capacitor as shown 
in figure 4-9. This ripple current, I_, is approximately two amperes peak- 
to-peak. The output ripple voltage which is the product of this current and 
the output capacitor equivalent series resistance, should be less than 50 
millivolts peak-to-peak. 


Current limiting is provided for each half of the switching regulator. Duality 
is required because of the possibility of one half of the regulator failing and 
the other half trying to supply all of the current. This would cause a failure 
in the good regulator half, also. Since both current limiters are identical, 
only one is explained, 


Current is sensed by detecting the voltage drop across the inductor. The dc 
inductor resistance is 18 milliohms. This resistance varies with tempera- 
ture such that for a given current through the inductor, the voltage across it 
varies with temperature. This voltage to temperature variance is taken into 
account with respect to current limiting. Resistors R43 and R44 forma 

I divider between the diode side of L2 and ground. Thus, the voltage at the 
junction of R43 and R44 is at +5V when current limiting begins. If the dc 
current through L2 increases, the voltage across it increases as does the 
voltage at the junction of R43 and R44. 


The voltage difference at the junction of R43 and R44 and the output voltage 
is the input to the comparator (AR2). This output is coupled through CR15 
and R24 to the inverting input of comparator AR1. When the output of AR2 
switches, the comparator reacts as if the regulator output voltage is too 
high and reduces the on-time duty cycle of the regulators. 
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Figure 4-10. Commutating Diode Waveform - No Load 
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Other components have a definite effect on the operation of the current limiter. 
Capacitor C17 filters the ac voltage swing on the diode side of L2. This neal 
keeps the current limiter from falsely limiting. It may appear that C17 has the 
wrong polarity. This is not true, however, as the voltage on the negative side of 
C17 is less than or equal to the voltage on the positive side during normal opera- 
tion. Only during current limiting conditions is it reversed biased and then by 

not more than approximately 5.0 millivolts. 


The two current limiters possess an OR function such that either or both 
cause the comparator to decrease the on-time duty cycle. 


The +5V crowbar uses Q13 and CR12 as active elements to sense an over- 
voltage condition. Components R48 and CR12 are connected in series be- 

tween the +5V SENSE and SENSE GROUND lines. Zener diode CR12 has a 
nominal voltage of +5.6 volts at 20 milliamperes. The voltage across R48 | 
and CR12 is normally +5 volts so very little current is passed through R48. 


keeps Q13 cut off. As the output voltage increases, the voltage across R48 
approaches 0.6 volt to turn onQ13. Transistor Q13 supplies current nec- 
essary to turn on the SCR on the rectifier filter and output board. The SCR 
crowbars the input voltage to the +5V regulator. When the input to the +5V 
regulator is crowbarred, current cannot be supplied to the output capacitor 
and the output voltage decreases due to the load. C19 acts to filter the noise. 
Resistor R47 acts as a current limiter to keep from damaging Q13, 


4.2.1.2 60 kHz CLOCK. The 60 kHz clock is generated by an astable 
multivibrator using Q11 and Q12 as active elements, The frequency is con- 
trolled by two RC networks consisting of R30, C9 and R29, C10. The output 
of the multivibrator is buffered by U6A. This improves the rise time to the 
clock waveform. 


The 60 kHz clock performs three functions: 

a. Triangular synchronizing waveform generation. 

b. Regulator phase signals ¢1 and $2 generation, 

c. Clock must be present to achieve +5V REF ramp up. (Reference 

paragraph 4,2.1.5, Reference Enable Circuit.) 

4.2.1.3 AC DETECT, The ac detection circuit provides control for num- 
erous functions in the power supply. These functions include: 

a. Power failure detect. 


b. Start ON DELAY. 
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When the average voltage at pins 57 and 58 of the +5V MAIN board reaches 
approximately 24 Vdc, the voltage at the junction of R2 and R3 is approxi- 
mately 17.5 Vdc. This condition causes approximately 0.5 milliampere to 
flow through R3, Sl, CR1, and R4. This 0.5 milliampere turns on Q1 to 
pull the collector down to zero. The AC ON- signal on the collector of Ql 
is used to control the preceding functions. 


The AC ON- signal remains low all the time the voltage at pins 57 and 58 is 
above 24 Vdc. If ac power is lost, the voltage on the +33V line (pins 57 and 
58) decreases faster than the voltage on the +35V line. The reason for this 
is the storage capacity of C3 on the rectifier filter and output board. Typi- 
cally, AC ON- will go high at about 16 to 18 milliseconds after ac power is 
lost. It could be as low as 6 milliseconds for minimum line and maximum 

load conditions or as high as 30 milliseconds for maximum line and mini- 


mum load conditions. 


Thermistor R81 and associated circuitry protects the power supply from 
over-heating. If the heatsink temperature rises to about 185° F, the therm- 
istor will reduce in resistance to the point of causing comparator AR2 output 
to switch; effecting a power supply shutdown. A normal power off cycle will 
occur with appropriate MRESET- and POFF signals. Since the power supply 
fan is still running, the heatsink will cool down and the power supply will 
come back on in a normal manner. 


4.2.1.4 ON DELAY, The on delay circuit contains logic necessary to de- 
lay the reference enable circuit and sufficient logic to allow the storage ca- 
pacitor to become fully charged. It also resets the overload latch. When ac 
power comes on, and AC ON- goes low, Q2 is turned off. Its collector volt- 
age rises as C2 is charged through R7. When C2 is charged to approximately 
12.6 volts, CR2 is at its nominal zener voltage. The base emitter junction 
of Q3 is forward-biased by 0.6 Vdc, and Q3 is saturated. This condition 
pulls the base of Q4 low to turn Q4 off. When Q4 turns off, the collector 
(ON DELAY-) goes to +4.3 volts. This condition is caused by the pullup re- 
sistor R10. There is a test jack J1 on the card for monitoring this signal, 
Capacitor C2 takes about 500 milliseconds to charge to 12.6 Vdc. This half- 
second delay is necessary to make sure ac power is up and to allow the auxi- 
liary voltages to stabilize. 


If the AC ON- signal goes high, Q2 is turned on and C2 is discharged through 
Q2. Transistor Q3 is turned off and Q4 is turned on; therefore, the ON 
DELAY- goes low. This condition initiates POFF pulse generation, Figures 
4-11 and 4-12 illustrate the timing sequence. 
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Figure 4-11, Turn-On Sequence Timing 


PN aRIES WITH LINE AND LOAD) 
| 


| 
Moe 
20 TO 100HS 


AC POWER LosS 


ON DELAY— U 


oe | asc, »3ms 


ee | A ee 


— (7 2.4ms 


a ESE, e 


+5 REF RAMPEDT 


tsvMAIN TN 
—| 


(A)129471 VARIES WITH LOAD 


Figure 4-12, Turn-Off Sequence Timing 
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4.2.15 REFERENCE ENABLE. The reference enable circuit enables the 
+5V REF to be ramped up or disabled. To shut off the +5V MAIN, the ref- 


erence is disabled immediately. The mainframe of the reference enable cir- 
B cuit is -UlD and Q5. 


[ If either pin 12 or pin 13 of U1D.is low, the output at pin 11 is high. This 

output is called REF ENBL-. When it goes from high to low, Q5 turns off 
allowing C6 to charge from +35V through R17 and R18. Transistor Q6 acts 
as an emitter follower. The Q6 output (+5 REF RAMPED) follows the voltage 
ramp at C6 by six-tenths of a volt. When the voltage at the base of Q6 reaches 
+5 Vdc, Q6 becomes an inverted transistor switch. As the voltage at C6 rises 
to 5.6 Vdc, Q6 becomes saturated and the emitter voltage is very near the 
collector voltage. 


The reference is disabled when pin 12 or pin 13 of UID goes low. This condi- 
E tion allows the output at pin 11 to go high and turns on Q5. This almost imme- 
diately turns Q6 off. Registor Ri7 provides current limiting to prevent Q5 
§ damage. Pin 9 of UIC goes low when an overload occurs. Pin 13 goes low 
when the Q output (pin 5) of U5A goes high. This occurs if PRESET (pin 4) is 
low or if PRESET is high, and D line (pin 2) is high and the CLOCK (pin 3) 
goes from low to high. 


4.2.1.6 OVERLOAD DETECT. The overload detect circuit consists of a 
bistable latch and a two-input NAND gate. The output of the overload latch is 
normally high. The overload latch is reset by ON DELAY- when it changes 
from high to low. For the overload latch to be tripped (i.e., OVERLOAD- 

ff goes low), both pins 4 and 5 of U3B must be high. 


j During the turn-on sequence U3B pin 4 (ALL REG UP-) is initially high and 
pin 5 of U3B (UP DELAY-) is low as illustrated in figure 4-11. After the 
+5V MAIN gets up and all other voltages are up, ALL REG UP- goes low. 
Fight to eighteen milliseconds after this occurs, the UP DELAY- goes high. 
After this occurs, when a regulator goes below a predetermined level (see 
table 4-2), ALL REG UP- goes high and the overload latch is tripped. This 
shuts down the +5V MAIN by making REF ENBL- go high. 


Table 4-2. All Regulator Up Sensor Levels 


Regulated Voltage Trip Level 


+5V MAIN +4,7 V 40.03 V 


-5V -4,.2 V +0.2 V 
+5 STBY +4,.7 V 0.03 V 
+12V MEM 11.4 40.2 V 
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ALL REG UP- is high when the +5 REF is being ramped up. If the +5 SENSE 
does not follow the +5 REF RAMPED signal by less than 0.6 volt, Q8 is 
turned on. This pulls the collector of Q8 up to turn on Q9. The collector of 
Q9 is pulled to ground. UP DELAY- goes high. Since ALL REG UP- is high 
and UP DELAY- goes high, the overload latch is tripped. This shuts down 
the +5V MAIN, The ac power must be turned off and back on to reset the 
latch, 


If there is not an overload condition during +5 REF RAMPED, the +5V MAIN 
comes up. The voltage across C6 continues to ramp up until clamped by CR3 
and the base-emitter diode of Q7 to+5 REF. This turns on Q7 which pulls 
the base of Q9 up to 0.6 volt. Transistor Q9 is turned on and UP DELAY- 
goes high. This makes the overload latch ready under power up conditions, 


4.2.1.7 MASTER RESET. The master reset circuit generates the 
MRESET- signal. This signal is used for power supply and computer con- 
trol, 


After ALL REG UP- goes low (U3A - 1, 2) and ON DELAY- goes high 
(U1B - 5), the output of U1B (pin 6) goes low. This allows C5 to discharge 
through R14 and the base of Q19. When the base current of Q19 is low 
enough for Q19.to start coming out of saturation, the feedback action of 
Q10 and associated components cause Q19 to turn off and MRESET- to 

go high. 


During a power off cycle, ALL REG UP going false causes the output of 
U1B (pin 6) to turn off, This allows C5 to charge through R13. CR18 is 

to ensure that the voltage rating of UIB output is not exceeded. As C5 
charges, Q19 turns on and Q10 turns off providing feedback action. During 
battery operation, MRESET is held low by battery base current provided 
through CR5. 


4.2.1.8 POWER OFF. The POFF pulse is generated by one shot U2. Un- 
der normal operating conditions, MRESET- is high. This condition makes 

the input at pin 5 of U2 high. When loss of ac power or a thermal cutout 
occurs, ON DELAY- goes low causing pin 3 of U2 to go low. Thereisa 
delay; therefore, pin 5 of U3 remains high while pin 3 goes low. The one shot 
is fired and POFF goes high for about 1.3 milliseconds. On-time of the POFF 
pulse is determined by R11 and C4, 


4.2.1.9 TURN-ON SEQUENCE, Turn-on sequence waveforms are shown 
in figure 4-11. When the ac power comes on, the +35V line and the +33V 
line increase from zero to their respective values. Also, the auxiliary and . 
reference voltages begin to assume their values. All regulators except +5V 
MAIN come up unless the power supply is operating in the battery mode. If 
this is the case, other regulated voltages may already be up depending on 
the charge left in the battery. 
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As soon as the voltage across Cl becomes 17.5 Vdc, AC ON- goes low, This 
starts the ON DELAY- which lasts for about 500 milliseconds. When ON 
DELAY- goes to zero, it resets the overload latch. Therefore, OVERLOAD- 
is high. Pins 10 and 9 of U4C are also high; therefore, the input to the D line 
of the flip-flop is low. The Q output of U5A is preset to a high condition by the 
ON DELAY-. At this time, pins 12 and 13 of UID are high and pin 11 is high. 
This signal is REF ENBL-. When ON DELAY- goes high, the Q output of U5A . 
assumes the signal on the D line when the clock changes from a high state to 

a low state. A high state now appears at pin 13 of UID causing the signal at 
pin 11 of U1D to go low. REF ENBL- goes low to enable the reference, 


4.2.1.10 TURN-OFF SEQUENCE. Figure 4-12 illustrates the turn-off 
sequence waveforms, As soon as the voltage on Cl decreases below +17. 5 
volts, the ac detect circuit senses ac power loss, The AC ON- signal goes 
high. The storage capacity of the capacitor on the +35V line is large; there- 
fore, it stays up long enough for all shut-off sequence procedures to occur 
even for heavy loads. 


The ON DELAY- goes low about 20 to 100 microseconds after AC ON- goes 
high. This initiates the POFF pulse. MRESET- goes low about 2.4 milliseconds 
after the start of the POFF pulse. About 4.0 milliseconds after the start of 

the POFF pulse, the +5V MAIN starts to decay. 


The turn-off sequence is also initiated for thermal cutout. Thermal cutout 
occurs when the heatsink temperature rises above an acceptable level. 


If turn-off occurs due to regulator overload, (ALL REG UP- going high) the 
above sequence is bypassed and the reference is disabled without delay, 


4.2.2 MEMORY, AUXILIARY, AND REFERENCE REGULATOR 


The memory, auxiliary, and reference regulator board contains the +5V 
STBY and +12V MEM regulators, -5V regulator, +5V REF, auxiliary regu- 
lators, battery charger, ALL REG UP detect circuit, memory power loss 
latch, and overvoltage protectors for all regulated voltages except +5V MAIN, 
Each of these functions is discussed in a separate paragraph which follows. 
(Refer to TI drawing number 943695.) This board also contains the +15V 
regulator, discussed in paragraph 4.2.3. 
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4.2.2.1 +5V STANDBY AND +12V MEMORY REGULATORS, The +5V 
standby (STBY) and +12V memory (MEM) regulators are similar. The +5V 
STBY regulator is described in detail. Only the differences between the +5V 
STBY and the +12V MEM regulator are discussed for the +12V MEM regulator. 


The +5V STBY regulator depends on ARI, which is an integrated circuit volt- 
age regulator. AR1 supplies drive current to Q13, which in turn supplies 
drive to Q12. Q12 supplies drive to Q11 in the normal power-on mode. 
Feedback to AR1 is supplied through the resistor group R23, R98 and R24, 
R98 allows voltage adjustment of the regulator output. Resistors R22, R20 
and R21 set the regulator current limit and foldback current limit. 


In the standby mode, the +9V line goes to zero and the standby power is 
supplied from the battery. 


The +12V MEM regulator operates in the same manner as the +5V STBY. 
The circuits are identical except for component values. 


4.2.2.2 -5V REGULATOR. The -5V regulator uses a multivibrator, con- 
sisting of transistors Q20 and Q23 and components CR10, C10, CR13 and 
Cll, to drive transistors Q24 and Q35, which act as switches. When Q24 is 
turned on, C15 is charged to near the battery voltage, Q24 is then switched 
off, and Q35 turns on, dumping the charge on Cl5 into Cl6, giving a nega- 
tive output voltage to the zener-controlled emitter follower regulator com- 
posed of Q45 and CR27. The -5V output is obtained at the emitter of Q45. 


4.2.2.3 +5V REFERENCE AND +5V STBY/+12V MEM CROWBAR 
REFERENCE POINT, The +5V REF begins with the +21.5V AUX regulator, 
Components R28 and CR8, a temperature-compensated reference diode, 
form a pre-regulator for 6.2 volts +5 percent. Potentiometer R29 and re- 
sistor R30 are connected across this pre-regulator, The wiper of R29 is 
connected to the non-inverting input of AR2. AR2 is connected as a times 
one non-inverting amplifier. The AR2 output is +5V REF and is adjusted by 
moving the wiper along R29. 


The +5V REF is used as a reference for the +21.5V AUX regulator, the +5V 
AUX regulator, and the +5V MAIN regulator. 


The +21.5V AUX line and the BAT+ line, a dual power source, are connected 
to a pre-regulator by diodes CR15 and CR16, respectively. The pre- 
regulator consists of R48 and CR17. CRI17 is a low-voltage avalanche diode. 
Potentiometer R63 and resistor R64 are connected across the pre-regulator. 
The R63 wiper is the output for the +5V STBY/+12V MEM crowbar reference 
point. This reference is designed for very low current operation for use 
during standby operation, 


The crowbar reference point provides reference for the crowbar circuit for 
the +5V STBY and +12V MEM regulators. 
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4.2.2.4 AUXILIARY REGULATORS. Auxiliary voltages are generated in 
the power supply for operation of the supply. 


The +21,.5V AUX regulator is similar to other regulators in the power supply 
that use a difference pair of transistors as an amplifier. A reference is first 
established by R3 and CRl. This reference voltage is approximately +4, 3 
volts and is fed to the base of Q4 through CR2. As the voltage of the +21.5V 
regulator comes up the +5V REF comes on. This reference is fed to the base 
of Q4 through resistor R6. This voltage back-biases CR2 and the reference 
formed by R3 and CR1 is no longer necessary. 


Transistors Q4 and Q5 form the difference pair for the +21.5V regulator, 
The output voltage is fed back to the base of Q5 by resistive dividers R16 
and R17. When the output voltage is at +21.5 volts, the voltage at the base 
of Q5 should be at +5 volts. Resistor R7 sets the current to the difference 
pair. This current is approximately 6 milliamperes. When the bases of Q4 
and Q5 are at the same voltage, the collector current of each transistor is 
approximately equal. If the output decreases below +21.5 volts, the base of 
Q5 decreases below +5 volts, This decrease causes an increase of Q4 col- 
lector current and a decrease of Q5 collector current, Therefore, more 
drive current is available to Q2. Thus, more drive is available to pass 
transistor Q3; therefore, Q3 conduction increases and the output voltage in- 
creases until the base of Q5 returns to +5 volts. When the output increases, 
the opposite effect occurs; i.e., Q4 current decreases, Q5 current increases, 
and less drive is available to Q3 to reduce Q3 conduction, Thus, the output 
voltage decreases until the base of Q5 returns to +5 volts. 


The +5V AUX regulator input is +21.5 volts. This regulator uses the +5 REF 
as a reference, The +5V AUX regulator uses a technique similar to the dif- 
ference pair method. Diode CR12 acts as the other transistor of the pair. 
Resistor R51 sets the current to Q19 and CR12 to 6 milliamperes. When the 
output is low, Q19 conduction increases and CR12 conduction decreases, 

This condition supplies more drive to the two parallel pass transistors, Q17 
and Q18, The conduction of Q17 and Q18 increases so the output voltage 
rises to the desired level, If the output voltage rises too high, CR12 conduc- 
tion increases and Q19 conducts less; therefore, the pass transistors conduct 
less and the output voltage decreases to +5 volts. 


The two pass transistors of the +5V AUX regulator are designed to share 
current by use of effective emitter resistors R35, R36, R37 and R38, These 
emitter resistors also protect the pass transistors in case the output is 
shorted. 


4.2.2.5 BATTERY CHARGER. The battery charger operation begins with 
a bias voltage being developed at the cathode of CR3. This reference is 
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fed through R12 to the base of Q9. R26, R92 and R27 form a voltage divider 
between the output from pass transistor Q7 and ground. The base of Q10 is 
connected to this divider. Potentiometer R92 allows adjustment of the volt- 
age applied to the base of Q10. This voltage may be varied to be from 22 to 
37 percent of the output voltage, Transistors Q9 and Q10 form a difference 
pair with available current set by the reference and R19. Current from Q9 
drives Q8 and thus, Q7, the pass transistor, The output current passes 
through CR9. Diode CR9 prevents battery current from returning into the 
charger during standby operation. Current limiting is provided by Q6 and 
parallel resistors R8 and R9. A low battery is normally charged with the 
regulator in current limit (0.6 ampere) until the battery reaches the regu- 
lator output voltage. After this, the output voltage is constant and the cur- 
rent decays approximately exponentially to a very small value. This decay 
is due to the internal characteristics of the battery. 


4.2.2.6 ALL REGULATORS UP DETECT. The all regulators up detect 
circuit senses the output voltages from the regulators (with the exception of 
the internal +15V regulator), The output of this detect circuit is called ALL 
REG UP-. As implied by the output signature, the output level is low when 
all regulators are up. If one or more regulators go low after all have been 
up, the ALL REG UP- line goes high as noted in table 4-2, When the ALL 
REG UP- goes high, the +5V MAIN is shut down immediately. 


There is a voltage divider between the +21.5V line and the +5V REF line con- 
sisting of R57 and R58. This divider sets the base voltage for Q26. There 
is also a divider between the +5V REF and ground. This divider consists of 
R59 and R60 which set the base voitage for Q27. 


Assuming that all regulators are up, transistors Q26 and Q27 are biased on 
by the voltage dividers composed of R57, R58, R59 and R60. The emitters 
of Q26 and Q27 are a diode drop above their respective bases. Since the 
output voltages are up, diodes CR14, CR20 and CR21 are back-biased, As 
a result of Q27 being on, Q36 is turned on, The collector of Q36 (ALL REG 
UP-) is pulled to ground, When Q27 is turned off, the ALL REG UP- signal 
goes high, Transistor Q27 is turned off when the available current at the 
emitter is cut off. For example, the base of Q28 normally sits at +0.2 volt. 
When the -5V line goes to -4.2 volts, the base of Q28 rises to 0.6 volt. 
Thus, Q28 is turned on to divert current that is normally available to Q27. 
Hence, Q27 is cut off, If the +5V SENSE line drops to +4.7 volts, CR21 is 
forward biased to divert current from Q27,. Likewise, if +5V STBY drops 

to +4. 7 volts, CR20 is forward biased to divert current from Q27. When the 
+12V MEM line drops to 11.5 V, CR14 is forward biased to turn off Q26 and 
Q27. Therefore, any or all of these regulated voltages are capable of . 
tripping the all regulators up detect circuit. 


4.2.2.7 MEMORY POWER LOSS LATCH. The memory power loss latch 
consists of a detector, bistable latch, indicator drive, and reset circuit, 


4-21 Digital Systems Division 


942773-9703 


The memory power loss detector performs two functions: to detect memory 
power loss and to detect low battery voltage during ac power up conditions, 
The detector consists of difference pair Q21 and Q22. The base of Q21 is 
connected to the +5V STBY through R46. The base of Q22 is connected to a 
resistor divider from the positive battery line to ground. The divider con- 
sists of R65 and R66. Transistor Q22 conducts when the base of Q22 is equal 
to or less than the base of Q21. This condition enables the detect circuit to 
trigger the latch for battery voltages of +20.1 volts. 


When Q22 starts to conduct, the voltage across R50 rises until Q32 is turned 
on. This condition sets the latch consisting of Q33 and Q34, Transistors 
Q33 and Q34 are connected to function as a silicon controlled rectifier (SCR). 


When Q32 is turned on, Q32 collector pulls the base of Q34 to ground. Thus, 
Q34 and Q33 cease to conduct and are turned off. When the battery voltage 
comes back up, Q22 is turned off. Likewise, Q32 is turned off. Transistors 
Q33 and Q34 remain cut off; therefore, Q40 is biased off allowing the collec- 
tor to rise until Q41 is turned on, Thus, the Q41 collector is pulled to 
ground to drive a light-emitting diode on the computer front panel, With the 
light-emitting diode (LED) turned on, the user of the computer knows that the 
battery has fallen below the value necessary to maintain voltages for the 
memory. 


A RESET switch is located on the computer. When this switch is pressed, 
the RESETSW- goes to ground and Q42 is turned on to pull the Q34 collector 
down to +2 volts. Current for Q42 is supplied through R76 to turn on Q33, 
When Q33 is turned on its collector current flows into the base of Q34 and 
resistor R77, turning on Q34. The SCR connected transistors are therefore 
turned on, Transistor Q40 conducts and pulls the base of Q41 to ground to 
turn off Q41 causing the LED on the computer front panel to turn off. 


During ac on operation, the battery capacity is tested by loading the battery 
with a one-ampere load. If the battery voltage falls below +20.1 volts, the 
power loss latch is set. A switch on the rear of the power supply chassis 
provides this load, 


4.2.2.8 BATTERY SAVE CIRCUIT. The Battery Save Circuit turns off 

the battery by means of a transistor switch (Q43) whenever battery voltage is 
is less than approximately 21.5V. The MEMORY PROTECT LOSS (MP LOSS) 
latch is set simultaneously, giving the operator an indication that the battery 
has been turned off and memory is lost. When AC power is restored the 
battery save latch is reset. 
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A voltage comparator (Q21 and Q22) compares battery voltage and approxi- 
mately 21.5V. The circuit uses +5 STBY voltage for reference. When the 
battery voltage is below 21.5V, Q32 sets both the MP LOSS latch (Q33 and 
O34) and the battery save latch (038 and Q39). These latches are supplied 
directly from the battery, thus maintaining their state during battery save 
Operation, The battery save latch operates a transistor switch (Q45 and Q43) 
to turn off the battery from the regulator circuitry. When AC power is reap- 
plied, +5 REF resets the battery save latch, turning the battery on, The MP 
LOSS latch remains latched until reset from the front panel. 


4.2.2.9 OVERVOLTAGE PROTECTION. Overvoltage protection for the | 
memory, auxiliary, and reference regulator uses a crowbar type circuit to 
pull the regulator voltages down, One crowbar is provided for the -5V regu- 
lator. Another is provided for the +5V STBY and +12V regulators. If either 

of these voltages is too high, then the crowbar reacts on both voltages, 


The -5V crowbar uses CR32 and R87 to sense overvoltage. When the -5V 
swings more negative, CR32 zener action occurs, At approximately -5.6 
volts output, the voltage across R87 is approximately 0.6 volt turning on 
Q44, The voltage across R89 rises and turns on the SCR, CR33, pulling the 
-5V output down to the SCR on voltage. Power must be turned off and then on 
to turn off the SCR. 


The crowbar for the +5 STBY and +12 MEM regulator is provided by a single 
SCR which can be triggered by either of two trigger circuits. Each trigger 
circuit (one for +5 STBY and one for +12 MEM) consists of a reference 
zener diode(s) and a trigger transistor. When the supply voltage exceeds 
the reference voltage +.6V, the SCR turns on, forcing the output to zero. 
Power must be turned off and then on to turn the SCR off again. 


4.2.3 +15 VOLT REGULATOR 


The +15 volt regulator circuit, located on the Memory, Auxiliary and Ref- 
erence Regulator Board, contains the input rectifiers, filters and regulator 
circuits required to produce +15 Vdc and -15 Vdc outputs. Three-terminal | 
regulator AR4 generates the +15 volt output, while three-terminal regulator 
AR5 produces the -15 volt output. Each regulator is both thermally and 
short-circuit protected. Components 046, CR38, CR39 and R95 reduce the 
input voltage to AR4 to prevent the input voltage from exceeding the voltage 
breakdown limits of AR4. Components 047, CR40, CR41 and R94 reduce the 
input voltage to AR5. 


4.2.4 RECTIFIER, FILTER, AND OUTPUT 


The rectifier, filter, and output board contains rectifiers and filters for the 
basic unregulated power supply voltages, This board has connections for the 
transformer secondary windings plus connections for the battery, (Circuitry 
is illustrated in TI drawing 943684). This board contains interconnections 
between two other power supply cards, One of its main functions is to act as 
a plug for the power supply. This printed circuit card, mounted in the power 
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supply chassis, plugs into the computer backplane. All regulator outputs and 
control signals are delivered to the computer through this card. The output 
capacitor as well as the crowbar system for the +5V MAIN is contained on 
this card. 


4,3 LOGIC CONTROL SIGNALS 


The logic control signals used in the power supply are summarized in this 
paragraph. 


AC ON- This signal is low when ac input power is applied to 
the power supply. It is used for detection of power 
failure and starting the ON DELAY logic circuit. 


ALL REG UP- This signal goes low after the +5 MAIN voltage is up 
and all other regulated voltages are up. It goes high 
if a regulator voltage falls below a predetermined 
level, The All Regulators Up Detect circuit senses 
the output voltages from the regulators, except the 
+15V regulator. 


MPLOSS- This control signal is pulled to ground when the 
battery voltage falls below the value necessary to 
guarantee maintenance of standby power. 


MRESET- This signal, the master reset signal, remains at 
logic zero until all voltages stabilize, It becomes 
logic one when they have stabilized, and is at logic 
one under normal operating conditions. 


ON DELAY- This signal prevents the +5V MAIN voltage from 
coming up during the turn-on sequence, It goes 
low if ac power is lost or a thermal cutout occurs, 
It resets the overload latch when it goes to zero, 


OVERLOAD- This signal indicates the condition of the overload 
latch, 
POFF This pulse is generated when ac power is lost. The 


pulse typically occurs 16 to 18 milliseconds after 
power loss, It is initiated by MRESET DRIVE. 


REF ENBL- When this signal, the reference enable signal, goes 
high, it shuts down the +5V MAIN voltage, 


RESETSW- This signal goes low when the RESET switch is 
pressed and extinguishes the PLOSS indicator, 
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UPDELAY- This signal goes high 8 to 18 milliseconds after ALL 
REG UP- goes low. After this occurs, the over- 
load latch will be tripped when a regulated voltage 
falls below a predetermined level. 
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SECTION V 
MAINTENANCE 


5.1 INTRODUCTION 


This section contains preventive maintenance procedures and instructions for 
checkout, inspection, test, and repair of the power supply. These instruc- 
tions include test routines that isolate malfunctions to the circuit level. 
Drawings in Section VI of this manual aid in locating parts that have failed 
within the power supply. If unable to locate the source of trouble in the 
power supply, remove the power supply from the computer as specified in 
Section II of this manual, and return it to the factory for servicing by factory- 
trained technicians, 


5.2 PREVENTIVE MAINTENANCE 


A conscientiously applied program of preventive maintenance will help ex- 
tend equipment lifetime and achieve maximum equipment performance, Pre- 
ventive maintenance for the power supply includes periodic cleaning of the air 
filter at the rear of the power supply and regular performance of a battery 
test to ensure that the battery option is operating properly. The following 
paragraphs describe these procedures, 


5.2.1 CLEAN AIR FILTER 


The power supply fan supplies cooling air not only to the power supply, but 
to the entire computer chassis. A filter at the rear of the power supply re- 
moves particles from the air before the air circulates throughout the com- 
puter. Ifthe filter element becomes blocked with dust and lint, the volume 
of air moved through the computer is greatly reduced. This reduction in air 
flow can cause damage to the power supply or computer components due to 
overheating. Therefore, regular cleaning of the filter element is essential 
to proper computer operation, Frequency of cleaning is determined by in- 
dividual site conditions, 


5.2.1.1 POWER ON, If the power supply is operating, clean the air filter 
using a vacuum cleaner to remove most of the dust and lint from the filter, 


5.2.1.2 POWER OFF, If the unit can be powered down, a more thorough 
cleaning of the filter is possible, Perform the following procedure to clean 
the filter. 
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Do not remove filter element while fan blade is ro- 
tating. Failure to observe this warning could result 
in personal injury or damage to the fan assembly. 


WARNING 


1, Set the Power switch on the power supply to OFF and wait for the 
fan blades to stop rotating. 


2. Remove filter element from power supply assembly. 
3. Clean filter element in tap water and dry thoroughly. 
4. Replace filter element in power supply. 
5 


- Return Power switch to the ON position, 


5.2.2 BATTERY CHECK 


If the computer is equipped with the optional battery pack, this battery should 
be checked regularly to ensure that memory will not be lost in the event ofa 
primary power failure. Two separate tests check the operation and condition 
of the battery. The internal check detects a low battery voltage condition, 
The external check determines the exact level of battery voltage as a mea- 
sure of the battery condition. If the battery has been recently discharged by 
a long-term power failure, charge the battery for a minimum of 12 hours be- 
fore performing either battery check. 


5.2.2.1 INTERNAL BATTERY CHECK. The power supply contains a cir- 
cuit for detecting low battery voltage while ac power is on. Perform the fol- 
lowing steps to exercise this test option: 


Do not perform this check if memory contents are 
valuable. Memory will be lost if battery fails this 
test. 


1, Ensure that the Power and BATTERY switches are in the ON posi- 
tion. 


2. Press and hold the BATTERY TEST pushbutton for one minute, and 
then release the pushbutton. 


3. Ifthe POWER LOSS indicator on the control console lights, the bat- 
tery is not capable of maintaining memory during a power loss situ- 
ation, Ensure that the battery has not recently been discharged, 
and then perform the battery charger check procedure in this sec- 
tion of the manual. 
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4, If POWER LOSS indicator on the control console does not light, the 
battery has sufficient power to maintain memory during a power 
loss situation. 


5.2.2.2 EXTERNAL BATTERY CHECK, Use a digital voltmeter to mea- 
sure the voltage as indicated. Perform the following steps to determine the 
condition of the battery. 


1, Ensure that the Power and BATTERY switches are in the ON posi- 
‘tion. 

2. Connect voltmeter probes through the rear of plug Pl (from the bat- 
tery pack) to contacts 3 and 5. The voltage level should be 27,4 
+ 0.6 volts, An excessive reading indicates overcharging; a low 
reading indicates that the battery is being charged, that it has a bad 
cell, or that the charger will not charge it to full capacity. 


3. If the voltage reading deviates from the specified value, ensure that 
the battery has not recently been discharged, and then perform the 
battery charger check procedure in this section of the manual. If 
the voltage reading is as specified, proceed to step 4, 


4, Two options are provided to test the battery under load: one with 
the BATTERY switch in the ON position, the other with the BAT- 
TERY switch in the OFF position. Figure 5-1 illustrates the deci- 
sion path and requirements for each option. Note that if the BAT- 
TERY switch is ON, memory is lost if the battery fails the test; if 
the BATTERY switch is OF F, memory is lost if primary power 
fails during the test. Select the position of the BATTERY switch 
that meets the requirements of the situation. 


5. Connect voltmeter probes to the two terminals of one of the batteries 
in the pack, 

6. Press and hold the BATTERY TEST switch for one minute. 

7. The voltage reading of the battery should be 13.7 +0.3 volts. 


8. Repeat steps 5 through 7 for the other battery in the pack, 


Battery life is limited. After three years a battery retains only 70 percent 
of its rated capacity, and only 40 percent after five years. Replace batteries 
as required to maintain the desired level of memory protection. 


5.2.2.3 BATTERY CHARGER CHECK. Ifthe battery checks indicate that 
the battery is weak, perform the following check of the battery charging cir-. 
cuit before deciding to replace the battery. 


1, Ensure that the Power and BATTERY switches are in the ON posi- 
tion, 


2. Remove Pl from connector J1 at the rear of the power supply. 
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3. Usea digital voltmeter to measure the voltage across pins 3 and 5 
of connector Jl. The voltage should be 27.4 + 0.6 volts. 


4, If the voltage reading deviates from the specified range, perform 
fault isolation procedures in this section to locate the problem area. 


5. If the voltage reading is within tolerance and previous battery checks 
were out of tolerance, replace battery. 


6. Reconnect plug Pl to connector Jl at rear of power supply. 


5.3 TEST EQUIPMENT 


A list of recommended test equipment is provided in table 5-1. Applicable 
Texas Instruments electrical and mechanical drawings are in Section VI of 
this manual, 


Table 5-1. Test Equipment for Power Supply Maintenance 


Oscilloscope Tektronix, Type 551 or Equivalent 
Dual Trace Preamplifier Tektronix, Type 1Al or Equivalent 


X1 Probe Tektronix, Type P6011 or Equivalent 
X10 Probe (2) Tektronix, Type P6012 or Equivalent 
Digital Voltmeter Hewlett/Packard 3440A or Equivalent 
Volt-Ohm Meter; Triplett Model 630-NA or Equivalent 
Extender Card Texas Instruments Part No. 226853-0001 


5.4 TROUBLE ANALYSIS 


This section contains information for locating trouble in the power supply. 
Circuit diagrams are included in Section VI as an aid for locating parts that 
have failed. 


Before the trouble analysis procedures are implemented, be certain to re- 
view the caution notes listed below, 


@ The power supply should be removed from the 
computer mainframe for all trouble analysis. 
Performing trouble analysis while the power 
supply is connected to the computer can cause 
damage to other system components. If power 
supply trouble analysis is to be performed in 
the computer mainframe, remove all computer 
PC cards to prevent possible damage to the 
cards. 
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NOTE 


To allow the power supply to come up when the 
+5V MAIN board is removed from the CPU chassis, 
jumpers must be installed as follows: 


1. Across R32 
2. Across R33 


3. From negative end of Cll (local common 
ground) to R32 (ground). 


e The ac power is exposed when the power sup- 
ply cover is removed. Turn the ac power 
OFF at the source before removing the power 
supply cover. Disconnect the fan, located on 
this cover, from the ac terminals. Do not 
operate the power supply at rated load when 
the power supply cover is removed because 
of the lack of sufficient cooling air, 


e Regulator cards are keyed to prevent incor- 
rect insertion. Do not insert or remove 
printed circuit cards until power to the power 
supply is turned off. Before proceeding, 
visually inspect the power supply. Check 
that both cards fit properly. 


e When using the extender card, be sure that 
the cards are installed properly. Confirm 
that the two cards are in the proper locations, 
(The +5V main card goes into the top printed 
circuit card slot and component sides of both 
regulator boards face the transformer.) 


e Insulate all clip leads and test probes to pre- 
vent accidental shorting of components, 


e The power supply output plug (rectifier, 
filter, and output board) contains +35 Vac. 
Pins 21 and 22 contain +35 Vac and pins 19 
and 20 contain -35 Vac. These points are ex- 
posed on the computer backplane and on the 
rectifier, filter, and output board when the 
supply is unplugged. Serious shock may re- 
sult from contact with either of these points. 
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The first step during power supply trouble analysis is to determine the gen- 
eral type or location of the failure (see table 5-2), The next step is to de- 
termine which card or assembly has failed and then locate the failed circuit 
or component, (See table 5-3,) 


Power supply blows 
secondary or primary 
fuses 


Power supply blows 
primary fuses 


Power supply does not 
sequence on 


1, +5V MAIN does not 
come up at all 


2. +5V MAIN comes up 
part way and is shut 
down 


3. +5V MAIN comes up 
all the way and is 
shut down 


Change 1 


Table 5-2, Failure Types 


Trouble Location 
(Reference: Table 5-3) 


Rectifier shorted 
SCR shorted 

Filter capacitor 
shorted 

+5V MAIN crowbar 
failure 

+5 MAIN regulator 
failure 

Logic network failure 


Steps 1 through 9 


Fan shorted Steps 10 and 12 


Transformer shorted 


Line voltage low Steps 13 through 19 
+35V low or missing 

Auxiliary or refer- 

ence voltage missing 

AC DETECT failure 

ON DELAY failure 

60 kHz clock failure 

Reference enable 

failure 

Logic network failure 


+5V. MAIN overloaded | Steps 20 through 26 
Overcurrent limit 

failure 

+5V MAIN failure 

Logic network failure 


Overload on any Steps 27 through 33 
regulator 
Standby crowbar fired 


Overload on -5V 


. Logic network failure 
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Trouble Location 


4, +5V comes up and MRESET circuit Steps 34 through 36 
stays but MRESET- failure 
not generated Logic network failure 
Power supply does not Overload latch set Steps 37 through 42 
sequence off ALL REG UP failure 


MRESET- failure 
REF ENBL- failure 
POF F failure 

Logic network failure 


Power supply sequences Low line voltage Steps 43 and 44 
off with ac power on Thermal cutout 
Logic network failure 


Power supply overvolt- SCR failure Step 45 

age protection failure SCR drive failure 

+5V MAIN has ex- Output capacitor Steps 46 through 48 
cessive ripple loose or failure 


Inductor failure 
Commutating diode 


failure 
Logic network failure 


+5V MAIN does not Regulator failure Steps 49 through 52 
regulate Output capacitor 

loose or failure 

Commutating diode 

failure 

Inductor failure 

+5V reference failure 

Logic network failure 


Regulator output will Regulator card fail- Steps 53 and 54 
not adjust ure 
Reference failure 


Battery charger over- Regulator failure Steps 55 and 56 
or undervoltage Sense diode failure 


Battery fuse blows Battery circuit Steps 57 and 58 
shorted 
Battery charger 
failure 
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With power supply turned OFF and unplugged, remove the 
+5V main regulator and control (+5V MAIN) board and the 
memory, auxiliary, and reference regulator (MARR) board. 


Check rectifier, filter, and output (RFO) board for shorted 
rectifiers, CRl and CR2. Confirm that SCRI or C3 are not 
shorted. Replace any shorted components. 


Check +35V line on each regulator board for shorts. 


Check +5V MAIN board to see if Q13 is shorted or if CR12 is 
shorted or leaky. Replace if necessary, 


Check to see if C5 on RFO board is loose or open. Recon- 
nect it if necessary. 


Check Q14 and Q16 on the +5V MAIN board for shorts. Re- 
place if necessary, 


Connect clip lead across C6 on +5V MAIN board. This dis- 

ables +5REF RAMP. Plug MARR board into the power sup- | 
ply and an extender into +5V main slot. Plug +5V MAIN 

board into extender. 


Connect power cord to proper ac outlet and turn power sup- 
ply ON. Using an ac coupled oscilloscope to monitor outputs 
for osciliations, check the +5V MAIN board for +21.5V AUX, 
+5V AUX, -4.3V, and+5 REF, These voltages are to be 
measured with respect to the logic common (LC) with a digital 
voltmeter and are located at following points on +5V MAIN 
board: 


+21,.5V AUX Pins 45 and 46 
+5V AUX © Pins 43 and 44 
+5V REF Pins 47 and 48 
-4,3V Anode of CR18 
LC Pins 49, 50, 51, and 52 


Turn power OFF; remove +5V MAIN board. Remove clip 
lead across C6, Lift emitter side of R57 and R58. Connect 
clip lead between logic common and collector of Q7 (can is in 
electrical contact with collector), Reinsert +5V MAIN board 
and turn ON power supply. Signal at base of Q15 and Q20 is 
a square wave with an amplitude of approximately 4, 7V and 
period between 30 and 35 microseconds, Turn power OFF, 
Remove +5V MAIN board and reinstall R57 and R58. Re- 
move clip lead between logic common and collector of Q7. 
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Table 5-3, Failure Location (Continued) 


9 If clip lead is not removed, +5V main regulator will have 
(cont) only the overcurrent limit as an overload protector during 
normal operation. 


10 Turn OFF power supply and remove supply from computer, 
Disconnect power supply from ac source, Remove cover 
and disconnect fan, Reconnect power supply and turn power 
supply ON. If fuses do not blow, fan is shorted. Check fan 
wires, Replace fuses or fan if necessary, 


| Il Step 11 deleted. 


12 With power supply turned off and disconnected from ac 
source, unplug P2 and P3 from RFO board. Remove two 
secondary fuses, AlFl and AlF2, from the power supply 
chassis. P3 should then be taped to prevent shorting. Con- 
nect power supply to ac source and turn ac power ON, If 
primary fuses are blown, transformer is shorted, Replace 
fuses or transformer if necessary. 


13 If +5V MAIN fails to come up when power supply, ac power, 
is turned ON or ac power is restored, check ac voltage, If 
ac voltage is lower than 103 Vac, memory may still be re- 
tained provided power supply is in standby mode (battery 
connected and switch ON). When ac voltage is corrected, 
power supply should sequence on. 


14 Turn OFF power supply, ac power, and battery switch, Re- 
move power supply from computer and disconnect from ac 
power source, Remove +5V MAIN board and place board on 
an extender. Place extender and card into +5V main slot, 
Reconnect power supply to ac source, Turn ON ac power 
and battery switch, Check +35V line (pin 79 or 80) on the 
+5V MAIN board. Line should be above +30 V. 


15 Check voltages specified in step 8 of this procedure, 


16 Confirm that ac detect circuit is working. Pin 55 or 56 
(AC ON-) should go to logic zero and stay there as long as 
ac power is up. 
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Table 5-3, Failure Location (Continued) 


Procedure 


Confirm that ON DELAY- stays at a logic zero for 500 
milliseconds +50 milliseconds after AC ON- goes low. 
ON DELAY- should then go to a logic one and stay there 
until ac power is turned OFF or lost. This signal may be 
measured at test point Jl on the +5V MAIN board. 


Check U5A pin 3 on the +5V MAIN board and confirm that the 
60 kHz clock is there (reference 16.7 microseconds nomi- 
nal period). 


Check Q5 base on +5V MAIN board. Base should be approxi- 
mately +0.6 V until ON DELAY- goes toa logic one. Then 
the base of Q5 should go to less than +0.4 V, after ON 
DELAY- goes low, 


If the +5V MAIN comes up part way and is shut down, it 
would appear that +5V main output is overloaded or +5V main 
regulator is faulty. Check the computer backplane and com- 
puter cards for shorts on the +5V main line. Next, check the 
+5V main output and output capacitor (C5 on RFO board) with 
power OFF for a short. Turn on the ac power and check 
voltages specified in step 8. Repair shorts or replace output 
capacitor if necessary. 


Check the output of AR2 and AR3 (pin 6 of each) on the +5V 
MAIN board. Observe that neither output exceeds the refer- 
ence ramped signal on the emitter of Q6 by more than a 
diode drop (~0.6 V) when the +5 REF RAMP signal is ramp- 
ing up. 

Check to see if there is a 32-millivolt peak-to-peak trian- 
gular waveform on ARI pin 2 of the +5V MAIN board. The 
signal should have a period of about 16.7 microseconds (ig- 
nore the fine spikes), 


Check the output at AR1 pin 7 on the +5V MAIN board. The 
output should switch from a logic zero to a logic one ata 
frequency of 60 kHz while the +5 REF RAMP is ramping up. 
The duty cycle should be greater than zero. 


Check U6C pin 9 and U6D pin 13 on the +5V MAIN board. 
There should be a 30 kHz square wave on each of these 
while the +5 REF RAMP is ramping up. These two signals 
should also be 180 degrees out of phase, 
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Table 5-3, Failure Location (Continued) 


The points in Step 25 are at +35 V. Isola- 
tion is essential; otherwise, equipment may 
be damaged. 


25 Isolate the oscilloscope from line ground, Connect probe 
and ground lead across R37, then R38, The signal across 
both resistors should have a 0.6 V amplitude and frequency 
of 30 kHz while the +5 REF RAMP is ramping up. The duty 
cycle should be greater than zero, but less than fifty per- 
cent, . 


26 Check pass transistors Q14, Q16, Q17 and Q18 for open or 
shorted circuits. Replace faulty transistors. 


27 If the +5V MAIN comes all the way up and then is shut off 
after approximately 8 to 18 milliseconds, an overload con- 
dition is indicated. On the computer backplane, check the 
+12V and +5V STBY outputs. These voltages are measured 
with respect to logic common (LC) and can be located as 


follows: 
+12V Pins 3, 4, 5, and 6 
+5V STBY Pins 7, 8, 9, and 10 
LC Pins 1 and 2 


If the preceding voltages are all low (~+1.5 V), the standby 
crowbar has been fired. The BATTERY switch must be 
turned OFF to delatch the crowbar, The power supply 
should now sequence on when the power supply, ac power, 
and BATTERY switch are turned on, respectively. 


28 If any of the preceding voltages were low but not crowbarred, 
the input power should be turned OFF and the power supply 
should be disconnected from the ac power source. Turn the 
BATTERY switch OF F and remove the power supply from 

i the computer backplane. Check the backpanel for a short 
on the regulator outputs. Place the MARR board on an ex- 
tender and plug the extender into the power supply. Check 
the standby regulator outputs for shorts. Repair shorts if 
necessary. 
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Table 5-3, Failure Location (Continued) 


Check the following voltages on the MARR board after ac 
power is turned ON. These voltages should be measured 
with respect to logic common. 


4+21,.5V AUX Pins 45 and 46 
+5V AUX Pins 43 and 44 
BAT+ Pines 67 and 68 
-4,3V Anode of CR27 
+35V Pins 77 and 78 
+9V Pins 65 and 66 ~ 


Check the pass transistors of the bad regulator or regula- 
tors to see if the transistors are open or shorted. Replace 
transistors if necessary. 


Check the -5V output for an overload (pins 71 and 72). 


Check pins 61 and 62 of the MARR for -9V,. The voltage 
should exceed -8.0 V. 


Check transistor Q45, Replace it if it is open or shorted. 


If the +5V MAIN comes up and stays up but the MRESET- 
signal is not generated, check the output of AR4 pin6. The 


output should be 5 volts or lower after the ALL REG UP- 
line goes low (pin 53 or 54). 


Check Q19 for shorts, 
Check Q10 for shorts, 
The power supply does not sequence off properly when: 
a. The MRESET- signal is not generated. 
The POFF signal is not generated. 


REF ENABLE is not disabled, or is disabled before the 
POFF pulse or MRESET- is generated. 


If the +5V MAIN shuts down the same time as the turn-off 
sequence is initiated, the power supply has or has had an 
overload condition. The overload latch is set and can be 
reset only by turning ac power off and back on again, 


Check the ALL REG UP- line (pins 53 and 54) on the +5V 
board, This line should go to a logic zero when all the reg- 
ulators are up and go to a one when the +5V MAIN or one of 
the other voltages go below a predetermined level. (See table 
4-2.) 
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Table 5-3. Failure Location (Continued) 


40 When ac power is lost, the output at U7C pin 6 on the +5V 
MAIN card should go to a logic zero. The collector of Q10 
should rise to the +35V line. The output of AR4 (pin 7) 
should go high. MRESET- should go to a logic zero, 


41 The REF ENBL- signal (base of Q5 on the +5V MAIN board) 
should go to +0.6 V when MRESET- goes low. 


42 If the POFF pulse is not generated, check U3 on the +5V 
MAIN board. Pin 5 should remain at a logic one until after 
pins 3 and 4 go to a logic zero. Pin 6 should remain a zero 
until pins 3 and 4 go to zero. Pin 6 should then go to a one 
for approximately 1,2 milliseconds. 


43 If the power supply sequences off with ac power ON, check 
for low line voltage. The line voltage should be above 103 
Vac, 47 to 63 Hz. 


44 If the line voltage is 103 Vac or greater, a thermal cutout 
may have occurred. Wait until the heatsink has had suffi- 
cient time to cool. Check the ambient temperature to see 
that specifications have not been exceeded. 


45 Isolate the overvoltage. Check the respective SCR and drive 
circuit for failures. Check the following components for 
improper operation and replace if needed: 


Component and Location 


Voltage RFO +5 MAIN MARR 


+5 MAIN SCR1 Q13,Q21, CR12 sas 


+5 ST BY. - - Q30, Q31, Q37, Q39, CR30 
+12V MEM - - Q29, Q30, Q37, Q39, CR30 
-5V - - Q44, CR32, CR33 


If trouble is not located by resistive measurements, remove 
power supply from computer and turn the supply on. Use an 
external supply current limited to 100 milliamperes or less, 
Set the voltage of this supply to the test voltage. Observing 
the correct polarity on the supply, temporarily connect the 
supply to the output voltage under test. Slowly increase the 
external supply voltage until the power supply crowbars this 
output or the maximum overvoltage sensor level is exceeded, 
(See table 4-1,) 
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Table 5-3, Failure Location (Continued) 


46 


47 


48 


49 
50 


51 


52 


53 


54 


Check output capacitor C5 on the RFO board. If capacitor is 
loose or faulty, the +5V ripple limits may be exceeded, Re- 
place capacitor if necessary. 


Check inductors Ll and L2 on the +5V board. If one or both 
of these are cracked, have shorted windings, or have an open 
circuit, the +5V MAIN will have excessive ripple. Replace 
inductors if necessary. 


Check commutating diodes CR8 and CR11 on the +5V MAIN 
board for proper operation, 


Check voltages as specified in Step 8. 


Check the triangular synchronizing signal as specified in 
Step 22. 


Check AR3 and AR2 outputs on +5V MAIN board, Observe 
that neither is more than a diode drop above the +5V REF; 
i.e., less than +5.6 V each. 


Check the output capacitor as specified in Step 46. Check 
inductors as specified in Step 47, Check commutating diodes 
as specified in Step 48. 


If a regulator output is the incorrect value, a problem 
probably exists in the reference, All voltage references 
are developed on the MARR board, See the chart below for 
the output voltage and adjustment, 


Adjustment 
Voltage Potentiometer 
+5V MAIN (dependent on +5V REF) R29 
-5V = 
+5V STBY R98 
+12V MEM RII 
BAT. CHARGER R92 


If the reference is adjusted properly and the output is the 
wrong value, the trouble lies in the respective regulator, A 
check should be made of the respective drive and pass tran- 


sistors for the failed regulator. 
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Table 5-3, Failure Location (Continued) 


55 The battery charger output should be as listed in table 4-3. 
The output is adjusted by potentiometer R92 on the MARR 
board. The voltage should be carefully set to prevent bat- 
tery damage, 


If the battery charger fails to regulate, check diode CR3 on 
the MARR board. The voltage across this diode should be 
about 6.2 V. If this diode fails to isolate the problem, 
check the pass and drive transistors, 


With ac power OFF, battery removed, and battery switch 
ON, check for a short between pin 1 of F3 on the power sup- 
ply chassis and pin 5 of Jl on the chassis. Ifa short does 
exist, turn BATTERY switch OFF and repeat the preceding 
measurement to isolate the problem to either the battery 
charger output or the battery test switch and load resistor, 
Replace faulty components, 


Check the battery for a failure (faulty cell or cells) while the 
battery switch is OFF, Check by measuring the voltage 
across each battery while the load switch is depressed for 
one minute. The voltage in either case should be greater 
than+11.5 V. Disconnect the battery and measure charger 
output on battery connector J1 pins 3(+) and 5(-) with ac 
power ON and BATTERY switch ON. The voltage should 
read 27.4 40.6. Depress the BATTERY TEST switch. The 
voltage should decrease to approximately 15 V, If the volt- 
age does not decrease as specified, check the 25-ohm resis- 
tor Rl on the chassis. If Rl is not faulty, then the battery 
charger current limit has failed. 


5.5 SIGNAL WAVEFORMS 


The following waveforms illustrate critical points in the +5V MAIN switching 
regulator. These waveforms are shown with reference to the 60 kHz clock, 
All reference designations refer to the +5V MAIN regulator and control board 
unless specified otherwise, 


Waveforms were measured with a Type 551 Tektronix Oscilloscope anda 
Type 1Al Tektronix Plug-in Preamplifier, A similar configuration is rec- 
ommended when attempting to duplicate these waveforms. 


A list of pertinent information appears adjacent to each waveform, This in- 
formation includes signal waveform nomenclature and/or location and cor- 
rect oscilloscope control settings. 
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NOTE 


Special test methods must be implemented when 
measuring output ripple. A normal ground lead 
on an oscilloscope probe will pick up stray noise 
that will appear to exceed the ripple specifica- 
tions, Accurate measurements are made by use 
of an oscilloscope probe tip containing a ground- 
ing pin or with a length of coax modified for use 
as a probe, 


a. Waveform 1 (figure 5-2) 


Upper Trace: U5B, pinll. Vertical sensitivity is 5 volts/cm. 


Lower Trace: Cathode of CR8. Vertical sensitivity is 
10 volts/cm. 


Horizontal Sweep: 10 microseconds/cm 
Trigger: Upper + 
Test Conditions: No load on 5 volts/main 


Reference Drawing: 943691 
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Figure 5-2, Waveform 1 
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b. Waveform 2 (figure 5-3) 


Upper Trace: U5B, pinll. Vertical sensitivity is 5 volts/cm. 


Lower Trace: Cathode of CR8. Vertical sensitivity is 
10 volts/cm. 


Horizontal Sweep: 10 microseconds/cm 
Trigger: Upper + 
Test Conditions: 10 ampere load on 5 volt/main 


Reference Drawing: 943691 
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Figure 5-3, Waveform 2 
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c. Waveform 3 (figure 5-4) 
Upper Trace: U5B, pinll. Vertical sensitivity is 5 volts/cm. 


Lower Trace: Cathode of CR8. Vertical sensitivity is 
10 volts/cm. 


Horizontal Sweep: 10 microseconds/cm 
Trigger: Upper + 
Test Conditions: 20 ampere load on 5 volt/main 


Reference Drawing: 943691 


Figure 5-4, Waveform 3 
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d. Waveform 4 (figure 5-5) 
Upper Trace: U5B, pinll. Vertical sensitivity is 5 volts/cm. 


Lower Trace: Cathode of CR8. Vertical sensitivity is 
10 volts/cm. 


Horizontal Sweep: 10 microseconds/cm 
Trigger: Upper + 
Test Conditions: 30 ampere load on 5 volt/main 


Reference Drawing: 943691 


Figure 5-5. Waveform 4 
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e. Waveform 5 (figure 5-6) 
Upper Trace: U5B, pin 11. Vertical sensitivity is 5 volts/cm. 


Lower Trace: ARI, pin2. Vertical sensitivity is 50 millivolts/ 
cm ac coupled. 


Horizontal Sweep: 5 microseconds/cm 
Trigger: Upper + 
Test Conditions: 30 ampere load on 5 volt/main 


Reference Drawing: 943691 


Figure 5-6, Waveform 5 
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ras Waveform 6 (figure 5-7) 


Upper Trace: ARI, pin2. Vertical sensitivity is 50 millivolts / 
cm ac coupled. 


Lower Trace: ARI, pin 7. Vertical sensitivity is 2 volts/cm. 
Horizontal Sweep: 5 microseconds/cm 

Trigger: Lower + 

Test Conditions: 30 ampere load on 5 volt/main 


Reference Drawing: 943691 


Figure 5-7, Waveform 6 
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Waveform 9 (figure 5- 


10) 


Upper Trace: XA2, pin 7. Vertical sensitivity is 50 millivolts/ 
cm ac coupled. 


Horizontal Sweep: 
Trigger: Upper + 


Test Conditions: 


10 microseconds/cm 


30 ampere load on 5 volt/main 


Reference Drawing: 943691 


Figure 5-10, Waveform 9 
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je. Waveform 10 (figure 5-11) 


Upper Trace: XA2, pins 57 and 58. Vertical sensitivity is 
10 volts/cm. 

Horizontal Sweep: 2 milliseconds/cm 

Trigger: Line + 


Test Conditions: 30 ampere load on 5 volt/main 


Reference Drawing: 943691 


+ 


} | 
+ I 
ptt tthe tb ted ee 
+ i 


Figure 5-l1l, Waveform 10 
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SECTION VI 
DRAWINGS 


This section contains the electrical and assembly drawings required to prop- 
erly service and maintain the power supply. The drawings included in this 
section are listed below with their titles and the page numbers on which they 


begin. 
Description Drawing No. Page No. 

Power Supply - LM 943679 6-3 

Assembly Drawing 6-19 
Wire List, Power Supply, 960B/980B 943681 6-23 
Power Supply Chassis Assembly, 

Schematic Diagram 943684 6-27 
Rectifier, Filter and Output Card - LM 943685 6-31 

Assembly Drawing 6-39 
+5 Volt Main Regulator and Control Card - LM 943689 6-43 

Assembly Drawing 6-53 
+5 Volt Main Regulator and Control, 

Schematic Diagram 943691 6-57 
Memory, Auxiliary, and Reference 

Regulator - LM 943692 6-61 

Assembly Drawing 6-77 


Memory, Auxiliary, and Reference Regulator, 
Schematic Diagram 943695 6-81 
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HOOKUP B-20 AWG 19 STR BK/WH 

; HOUKUP 8-20 AwG 19 STR RO /wWH 
HOOKUP B-20 AWG 19 STR OR/ WH 
HOOKUP B-20 Awe 19 STR ¥u/wH 
HOOKUP 6 AwG TYPE & INS BK/tH 
HOOKUP 16 AWG TYPE B INS WHITE 


INSERT CONN PLASTIC POLARIZING 


LUG #10 RING TONGUE VINYL INS AnG 22-16 


E4 

WASHER #10 FLAT 

LOCKWASHER #10 EXTERNAL TOUTH CRES 
WIRE HOOKUP 14 AWG TYPE 8 INS GN/WH 
FUSE 15 A 125v 3A8 ANTI VIBRATION 
Fl 

LOCKWASHER 7/16 INTERNAL TOOTH CRES 


SPACER= 9/16 LG TAPPED 6-32 


PART NUMBER REV 
LMo943679-0001 
VENDOR PART NUMBER 
Loc 242 


QPL ~ MS35336-137 


BUS -MDA10O.U 


hhOl18 
HHU1LIS 
HhO118 
HHU118 
HHO2Z05 
HhU2US 
~00-6300-42-18 


-21884% 


~ ANSE0C1OL 


- hH120] 


—~ 314015 


PART NUMBER REV 
LMv943679-6001 


£0L6-ELLTV6 


T osueyy 


Loo 


uOoIS|AIg swea}shs jey6ig 


PRINT ca QUANTITY 
ITEM PER 
NUMBER _ ASSEMBLY 


0077 | 00001.000 
0079. --00001.000 
0081 00002.000 
0082 00001.000 
0085 00001.000 
0086 00001.000 
| 9087 000022000 
0088 00002.000 
0989 AR 
9092 . 09001-0600 
0091 ! 00002.000 
0092 | 09004.000 


DRAFTSMAN | 


| APPO -MFG. 


| 


\ 
NN. 


Th 13849 


OWG. 
SIZE 


DATE | CKD. DRAFTSMAN 


DATE | APPD. PROJECT ENGINEER 


DATE QO9/21/77 
PART NUMBER 
09665 76-0001 


0418212-0040 
0410958-0003 
0972990~0028 
0943863-9701 
0943750-C001 
04181 70-0012 
0235827-1000 
04171 77-0179 
0943764-0001 
0$72990-0016 


0943822-J001 


DATE | DESIGN ENGINEER 


LIST of MATERIAL 


PAGE 5 of 


LABEL sCAUTION-PRINTED ADHESIVE 
STRAP» TIEDOWNs AD JUSTABLEs PLASTIC 
PLUG »PROTECTIVE »DUST 

SCREW 6-32 Xe2625 FLT HEAD CRES 
MANUAL, MAINT VOL V~960B/9808 
FILTER ELEMENT 

SCREW, SELF TAP, 4-40X3/8 

TERMINAL LUG FASTON INSUL AWG 22-18 
SLEEVE,PVC 2187 DIA BLACK .025 WALL 


BOX FILTER 


SCREW 4-40 X .500 FLT HEAD CRES 


WASHER » FLAT 


DATE | TITLE 


POWER SUPPLY ASSY-CPU, 115V 


DATE | RELEASED DATE PART NUMBER REV 


PART NUMBER REV 
LMo94367s-0001 


QPL 


GCN 


~- MS33671-4=-9 


—~h3lG-F 


~60S7T2—-3 TAPE 


- MiL-1-23055/ 


€0L6-ELLTFV6 


I odueyy 


8-9 


UOISIAIG SWa}SAS /81/61G 


<. TEXAS INSTRUMENTS vie atid 
(INCORPORATE O MA 
DATE O9/21/77 oe PAGE 1 of LMo94367s5-0002 


QUANTITY UNIT DwWo. 
ae PART NUMBER DESCRIPTION VENDOR PART NUMBER 


DRAFTSMAN 


00001.000 0943679-0001 POWER SUPPLY ASSY-CPU, 115V 
00001.000 0943733-0003 |KIT, 9608/9808 P/S VOLTAGE CONVERSION 


DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE 
een ene [power surety ass¥-ceu, 100 


C. ae - ——e rae: 


TA. 13849 


PART NUMBER 


| 


Suan 


PART "NUMBER 


943675~0002 


REV 


REV 


€0L6-ELLTH6 


T odueyy 


6-9 


UOoIs|AIg Swajshs jey61G 


DRAFTSMAN 


Yb 13849 


00691.000 
00601.000 EA 


OATE | CKD. DRAFTSMAN 


DATE Q9/21/77 


0943675-0001 


0943733-0001 |KIT, 


DATE | DESIGN ENGINEER 


LIST of MATERIAL 


"QUANTITY UNIT 
pee - ae PART NUMBER DESCRIPTION VENDOR PART NUMBER 


POWER SUPPLY ASSY-CPU, 115V 


PAGE 2 of 


9608/9808 P/S VOLTAGE CONVERSION 


DATE | TITLE 


POWER SUPPLY ASSY-CPU, 


PART NUMBER 


LMos343679-0003 


230V 


RELEASED DATE | PROJECT NO. PART NUMBER REV 


€OL6-ELLTVO 


I esueyy 


OT-9 


UOISIAIG SWa}sShs jey6IG 


QUANTITY 


VENDOR PART NUMBER 


<, TEXAS INSTRUMENTS saRaENOAL a i 
INCORPORATE O A iM v 
DATE 09/21/77 LIST OF PAGE [of LMo943079-0004 | u 


ASSEMBLY 


ORAFTSMAN 


TL 13849 


00001.000 0943679-0001 (POWER SUPPLY ASSY-CPU, 115V 
00091.000 0943733-0002 (KIT, 9608/980B P/S VOLTAGE CONVERSIGN 


ae 
| Sr | ows | PART NUMBER DESCRIPTION 


DATE | CKO. et DATE | DESIGN ENGINEER DATE | TITLE 


POWER SUPPLY ASSY-CPU, 


DATE | APPD. cin ENGINEER DATE | RELEASED DATE | PROJECT NO. a 


200V 


PART NUMBER REV 
LM) 9436 79-0604 u 


£OL6-ELLTHG 


I edueun 


tt-9 


uOdIS|AIG Swa}shs jeyibig 


0011 | 
0013 
0015 

| 0019 _ 


DRAFTSMAN. 


\ 


TL 13849 


— pe 


ASSEMBLY 


00001.000 
06001000 
00001.000 
09001.900 
00001.000 
€0001.000 
00001.000 
00601.000 
00001.000 
0C001.0c0 


00002.000 
00001.000 


90001.000 


DATE | CKD. DRAFTSMAN 


EA 


EA 


EA 


EA 


EA 


EA 


EA 


EA 


EA 


DATE | APPD. PROJECT ENGINEER 


DATE O9/21/77 


PART NUMBER 
0960721-0002 


0226720-0001 
0226736-0001 
0943753-0001 


0973572-0001 


0943685-0001 


0943689-0001 


09436$2-0002 


0539760-0002 


0975270-0005 


0973621-0001 


02320S52-0003 


0088035-0005 
0231253-0084 


DATE | DESIGN ENGINEER 


DATE | RELEASED DATE | PROJECT NO. 


LIST of MATERIAL 


PART NUMBER REV 
PAGE 3 of LMo9436 719-0005 u 
| _ VENDOR PART NUMBER PART NUMBER 


DESCRIPTION 


HOUSING, 1/0 EXPANDER 
PANEL,COVER 


ROD, ALIGNING 


COLE ELLTVG 


COVER 

TRANSFORMER? A.Ce. PWR 115V/230V-100V/200 
Tl 

CARD ASSYeRECTIFIER,FILTER AND OUTPUT 
Al 

CARD ASSY, PWR, #5V¥ MAIN REG & CONTROL 


A2 


CARD ASSV,»MEM AUX & REF REG 


A3 

SwITCHeDPST 15A 125/250V .25 QIK CONN MIC ~127S895-2 
$3 

TERMINAL BLOCK 5 PCSITION PUSH-ON TERMS 

TBL 

DECAL2115 VOLTS 10 AMPS 

HOLDER FUSE HKP-HH BUS “tKP<-HH 
CORO-GROUND PRONG PLUG POWER SERVICE | BEL - 17407 
CONNECTOR 6P WHT CAP 480084-1 AMP —-480054-1 


DATE | TITLE 


POWER SUPPLY ASSY - I/0e115V 


PART NUMBER REV 
[dimes] 


: PART NUMBER REV 
DATE QO9/21/77 UIST oF MATERIAL PAGE 2. of LMo943076-0065 | u 


IT esueyy 


cing 


UOISIAIQ swaysds je151G 


EM 
NUMBER 


DRAFTSMAN 


Ta. 13849 


Soaay 
ASSEMBLY 


00004.000 
00014.000 
09005.000 
00001.0V0 

REF 

REF 

REF 


00001.000 


00001. 000 
00000.750 
00001.000 
CC0G3.000 
00001. 000 
00001.090 


00001.000 
00010.000 
00006.000 


DATE | CKD. DRAFTSMAN 


DATE | APPD. PROJECT ENGINEER 


0232142-0003 
0235833-0211 
0235837-0045 
0232036-1000 
0943684-9501 
0943682-9901 
0943734-9901 


0226758-0001 


0172410-0001 
0411634-2600 
0083714-0003 
0231101-0000 
0230211-0007 
0972838-00C05 


0972988-0030 
0972988-0027 
0972988-0026 


CCNTACT #18-#22 WIRE 

TERMINAL RECP PRE~INS BLUE TIN PLTOD BRAY 
TERMINAL RCPT FASTON 22-18 TIN PLO BRASS 
HANDLE AL 1/4 CO 3"°CTR SATIN FINISH 


DIAG, SCHEMATIC, CHASSIS ASSY-CPU 


TEST PROCEDURE, PORER SUPPLY 


WIRE LISTsPOWER SUPPLY,1/O0 ASSEMBLY 
FAN, AXIAL 

81 

NAMEPLATE-PART/SERIAL NO 

SLEEVE,PVC .263 DIA .020 WALL 
GROMMET 1/4 [eD- 1042 

CLAMP 2C1-75 

BUSHING STRI=THRU 2325/2360 eL25CHAS TH 
FILTER sAC 

Ful 

SCREW 6-32 X 2500 PAN HEAD CRES 
SCREW 6-32 X .312 PAN HEAD CRES 


SCREW 6-32 X .250 PAN HEAO CRES 


DATE | DESIGN ENGINEER DATE } TITLE 


POWER SUPPLY ASSY - I[/05115V 


i a beeen tall 


UNIT DWG. 
PART NUMBER DESCRIPTION VENDOR PART NUMBER 
P2 


~42859-1 
~42332-4 TAPE 
=42599—-4 TAPE 


1622 


~ #€1lL-1-6510 
~ 171034 
201-75 


-SK~6P 3-4 


PART NUMBER 


LM0943675-0u05 


€0L6-E€LL7¢6 


TI esueyy 


ole g 


DATE 99/21/77 


LIST of MATERIAL 


PAGE 3 of 


PART NUMBER REV 
LM)943675-9005 


00002.000 EA 0$72990-0023 (SCREW 6-32 X .250 FLT HEAD CRES 

Q0C02.000 EA 0972988-0045 |SCREW 8-32 X .500 PAN HEAD CRES 

00004.060 EA 0416622-0013 {WASHER #6 FLAT - ANS6OCé6L 
0047 00002.000 EA 0411101-0057 |LOCKWASHER # 4 EXTERNAL TOOTH CRES - 4S35335—57 
0048 00020.000 EA 0411101-0058 |LOCKWASHER #6 EXTERNAL TOOTH CRES - 4339335-38 
0049 00003.000 EA 0539708-0003 [NUT 10-32X1/2 LOCK CAD PLT STL ~22SFAU-i032 
0052 00006.000 EA 0416453-GO22 |NUT»PLAIN 6-32 UNC-28 HEX CRESsSMALL —- NAS6T1IL6 
0053 00001.000 EA 0416453-0024 |NUT,¢ #10 HEX SMALL PATTERN 
0054 AR EA 0235182-0002 |LOCTITE SEALENT GRADE 242 ==242 
0055 00002.000 EA 0411104-0137 [WASHER #8 LOCKSPLIT ~- M$35336-137 
0956 00001.000 EA 0772995-000% |FUSE 10 AMP SLOW BLOW 1/4X1-1/4 IN -MCAL020 
0056A F4 
0058 AR FT 0538347-4099 |WIRE HOOKUP B-20 AWG 19 STR BK/wWH - HHO11S 
0062 00002.000 FT 0417682-90S9 (WIRE HOOKUP 16 AWG TYPE 8 INS BK/WH - hrO2U5 
0064 00001.300 FT 0417682-9999 [WIRE HOOKUP 16 AWG TYPE 8 INS WHITE - HmOZO05 
0065 00004.000 EA 0232143-3000 (INSERT CONN PLASTIC POLARIZING - 60-6 300-42-18 | 
0067 00001.000 EA 0232354-0003 [LUG #10 RING TCNGUE VINYL INS AWG 22-16 —-31884 

E4 
00001.000 EA 0416622-0033 (WASHER #10 FLAT ~ ANS60C10L 
00901.000 0411101-0060 |LOCKWASHER #10 EXTERNAL TOOTH CRES ee 


€0L6-ELLTV6 


uojSIAig Swayshs jey/6iG 


DATE | CKO. DRAFTSMAN DATE | DESIGN ENGINEER DATE ; TITLE 


POWER SUPPLY ASSY - 1/0,115V 
DATE | APPD. PROJECT ENGINEER DATE | RELEASEO 


DATE | PROJECT NO. PART NUMBER REV 


TA. 13849 


I edueyy 


vI-9 


uossiAig suajsAg jey61G 


DRAFTSMAN 


APPD -MFG. 


TL 13849 


QUANTITY 
ASSEMBLY 


00004.200 
00001.000 


00001.000 
00604.000 
00001.000 
00001.000 
00003.000 
00001.000 
REF 
00001.000 
¢0002.000 
0Cc002.000 
AR 
00001.000 
90005.000 
€0004.000 


DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE . 
DATE RELEASED DATE } PROJECT NO. 


DATE 


UNIT 
OF OWG. 
ISSUE SIZE 
FT 


APPD. PROJECT ENGINEER 


DATE O9/21/77 
PART NUMBER 
0417682-0599 


00541 66-0014 


04 10894-0044 
0158532-0006 
09665 76-U001 
09666 74-0001 
0410958-0003 
0972990~0028 
0943863-9701 
0943750-0C01 
04181 70-0012 
0235837-1000 
0417177-0179 
0943764-0001 
0972990-0016 


0943822-0001 


PART NUMBER REV 


LMo94367s-0c05 | u 


VENDOR PART NUMBER 


LIST of MATERIAL 


PAGE & of 


DESCRIPTION 


WERE HOOKUP 14 AWG TYPE B INS GN/bH JuO ~ HH1201 
FUSE 15 A 125V 3AB ANTI VIBRATICN Lit ~ 314015 
Fl 

LOCKWASHER 7/16 INTERNAL TOOTH CRES SHA - 1lt22-01 
SPACER= 9/16 LG TAPPED 6-32 

LABEL ,»CAUTION~PRINTED ADHESIVE 

PLATE,AIR FLOW RESTRICTION 

PLUG, PROTECTIVE, OUST GCN ~-H310-F 


SCREW 6-32 Xee625 FLT HEAD CRES 
MANUAL, MAINT VCL V~9606/9808 


FILTER ELEMENT 


SCREW, SELF TAP, 4~40X3/8 


TERMINAL LUG FASTGN INSUL AWG 22-18 AMP ~60G72-3 TAPE M 


SLEEVE,PVC .187 CIA BLACK 2025 WALL GPL = miL=1-23053/d 
BOX FILTEK 
SCREW 4-40 X .500 FLT HEAD CRES 


WASHER » FLAT 


PART NUMBER 


£0L6-ELLTV6 


GI-9 T esueyd 


UOISIAIG swea}shs jey61g 


doe TEXAS INSTRUMENTS Poe era aren 

te INCORPORATED 

E- DATE O9/21/77 dg PAGE 1 of LMo943075-00c6 
2 VENDOR FART NUNOE 
0001 | 00001.000 | EA 0943679-0G05 |POWER SUPPLY ASS¥ - I/C,115V 

0002 | ca0di.000 | EA 0943733-U001 |KIT, 9608/9808 P/S VOLTAGE CGNVERSION 


| 


TORAFTSMAN” ~~ DATE TCKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE 


APPD-MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE PART NUMBER REV 
L LM094307S-0006| uU 


TA 13849 


€0L6-ELLTV6 


I edueyo 


a1=9 


UOISIAIG Swa}shs j2161G 


ITEM 
NUMBER 


ORAFTSMAN 


TA. 13849 


00001.000 
00001.000 


DATE 


DATE 


PART NUMBER REV 
LMus43675-0007 


CKD. DRAFTSMAN DATE |} DESIGN ENGINEER DATE | TITLE 


APPO. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER 


REV 


EOL6ELLZHG 


I osueyy 


81-9/LI-9 


UdISIAIG Sula}shs jey6ig 


lop TEXAS INSTRUMENTS rere a 
: INCORPORATE : ART NUMB REV 
1 DATE OO/21/7T a PAGE 4 of LMo94367s-00G8 


PRINT QUANTITY UNIT 

wit asceitery one PART NUMBER DESCRIPTION VENDOR PART NUMBER 
0001 
0002 | 00001.000 


D 
‘EA 0943679-00C5 |POWER SUPPLY ASSY - I[/C,115V 
EA 0943733-0003 {KIT, 9608/9808 P/S VOLTAGE CONVERSION 
\ 
| 
| 


DRAFTSMAN DATE { CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE 
APPD MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE T PROJECT NO. saiT WUMBER ~ 
pe | ____dtnsasesronce | 'y 


it thi 


TA. 13649 


€OL6-ELLTH6 


_942773-9703 


1 2 eee 
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SECTION E-E 
SCALE 3 NONE 
ROTATED (80° 


7G EXT “00TH (4B, 
q a -22x 4% BH 41 


we 
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THIS END 


Z*6-32*.250 FH(42 
AR 


on 


SEK VIEW - 
4 REQD 


Gy 
SEE VIEW 
#15/32 INT TOOTH (74) 


SEE VIEW K 


2#2 ExT COTH'4g 
Crs FLAT G6) 
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“wid fo MIT 
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4 7 
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TELS) Ree mee GH 1:1TE MN 9116 /16| (OR 
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DELETED (TEM 75 (| 
ames REVISED [0/75/15] Malar | 


How DCLLAT BH 


(VS AP 
On 
i 


LD) \cV 794056 (DI. 
“AR EXTEMSIVE ENGINEER WC CHANGES 


78;  CONTINVED ON SH 2 ZONE O12 
; 46)2 % < FLAT 

ViEW 8-B 

@2) se ©-22x 5aFH 

SB C32 x 1/2 BH 

48) 2 #w EXT TOOTH 


NOTATED 180 
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278-32. 43H 
278 seu. 7LOCk 
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9*G-32xX > BH 
@8)4*G EXT TOOTH 
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J2 REF Cc 
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VIEW AA 
4 PLACES 
KUIATED 180°? 
SCALE: MONE 
(SEE SHEET 1) 
UNLESS OTHERWISE SPECIFIED - ae eae A UNLESS OTHERWISE SPECIFIED ees Ae: wv TExaS INSTRUMENTS 
/ REMOVE ALL BURRS AND SHARP |i. DIMENSIONS ARE IN INCHES sane. : INCORPORATED 
A CONC ERTTRIGIY: MACHINED ae Sa TE LOCERANCES — — =. Listed pe er prea A 
 GrAMETERS “010 Tin aaa St aoe ee a 
ee eens a ape eo.) PAR SUPELY 
ee et noc eee Pe ee eee ee 
fer = aaa 
PARENTHESES FOR REFERENCE ONLY| | 
| areteatzesramren sccoroance [Pr nse tees 
wa geome saseszrsest tJ CODE SENT nO [DRAWING RO 
HU 6dr THRU GSP THRU TST Se ye oe TT 96214 943019 
$91 ..008 7,781+.010 3,901. ora “ST SEY cae) 
THRU +" THRY +" THRU *: 
ay SS PRG PRB CT APPucATION —_| a 27 a 
ne 


Change 1 | 6-20 Digital Systems Division 


942773-9703 


APPLIC ATION RE VIS:ONG 


A 943681 ! as ! 
: 


LTR TE SCRIPTION 


943679 


CN337374 (7° 


<CNA90 396? 5% ata 


OT eee RR OO OY OS NNT ANIC AN OS. fe RS. em A ree ce OR A a te cee RO 


NOTES 
[1] INSTALL ITEM 22 FINISH ENO, INSTALL ITEM 88 START END AND 


INSULATE VUSiis. ATE eo 


Pao otek e hha. se 
REV oe: Po or oe qT 
os be — ST be — paee re) ~ 
SHt i | ee a | ze 
ath Lf. Se ees ae (eet cere 
FRE TAT [i “ Baa | : Zs 
Ol ESA 705 near ype — 
eee weaciSa neato eter teletn teed, 5, Ynce lee pees tent oes 5, al amg enact ta epcememumne Si area aaa Tae 


hte AA pass [EXAS INSTRUMENTS 


: i , 
pe ‘ 4 ; vi 
| ee sere paw coe ora be ii ha i « ne a ae Ar { 
ak eS ‘ - --- - —% t YeAtE DD H 
KE : ; ' as ? : : 
4 aes ye Pa ; : oer ‘ . i 


2 es ie te E ohe ae rc] 


: : 
* ese semren rw RAS ere ES-ES. 2 URIS OAs CNS ee 


Pr ad < ¢ ‘ ¢ . 7 + 
! rE LAST. POV ER SUPPLY OC ON /oS0R 3 
: | 

- cE Se ee 6m. Re ee ee ee es ee 
i : i 
ahh - 
§ 


ae fia Ree eae GABELY 
7 Ok ee ee = en i“ nee ee _ 


nae AT NN OR ORRIN ORR es aN di eR Ok a ee Tn IP mr ORT OEEE OO EEL Oo 
ays 


” 


Change l 6-21 Digital Systems Division 


T esueyy 


cog 


UOISIAIG SWa}Shs je1I61G 


: wi Z6 Sinetron | GEANEC TON ‘i 
: NO. DESCRIPTION og SIGNATURE | ORNSTART FOR FINISH REM ORNS ITEM 
Jefe 7 ; a - STATION STATION _ ; _ HO 
1 | INSTALL IT 20 ON 
| NO 20 WHT/BLK IPVC | 2" 7 J1-2 J1-4 BOTH ENDS 58 
2 NO 20 WHT/BLK IPVC | 18! | BAT- J1-5 Vee PEGeRUaT 58 
Sele ace ae Oe ee eee Meu ee ee J1 oe ee pace 
3 L NO 20 WHT/BLK IPVC | 25"! BAT= A1P2-4 SOT RE Z| 58 
cee CRE aaa Pain Pina orton ien Marea eae es ba a eae 
| INSTALL IT 20 AT J} [5 
4 | NO 20 WHT/R OIPVC | 7" | BAT+ J1-3 INSTALL IT 22 AT F3 | °9 
[wo 20 myo ve | = STALL IE aE ar Se | | 
—— aa re aa aa a eR rae ara is SERS rae 
6 NO 20 WHT/O [pvc | 4" S2-1 S1-1 60 
pests otis SS as a eS a — Sete ee 
7 L NO 20 WHT/Y 1 PVC 21" BAT. LOAD+ , S2-2 xENSTAEt—t¥-—50-AE-RE- | 61 
ee ee te ee pated | ily oe INSTALL IT 20 AT P2. 
8 | NO 20 WHT/R PVC | 27" | BAT + SW/ S1-2 INSTALL_IT 22 AT S1_| 29 
9 XFMR WIRE BK PRI- 115 | T1-BK 5 
ee ee eles Saaremaa _ eee een 
10 XFMR WIRE BK/R PRie 115 S 
11 | XFMR WIRE G PRI~ 100 
12 | XFMR WIRE G/R PRI= 100 
13 XFMR WIRE BRN PRI-LO T1-BRN TB1-5 
14 | XFMR WIRE BRN/R dl PRI-LO | T1-BRN/R 


XFMR WIRE G 


XFMR WIRE 


XFMR WIRE R 


Oi) cha 


XFMR WIRE R 


| 
ai 
PEFEEEEE 


XFMR WIRE WHT A1J3 


FS5=2 INSTALL IT 21 


BEE 


ln EE ETS 


£OL6-ELLTHG | 


I osueyy 


$2-9/¢7¢-9 


uoss}Aig suia}shs je}/61G 


é 
@-eisd-li 


35S 
“ 


Ct. ENG WO) 


ON ONIMYVYO 


Oe ee Se 


vire Zz COMPONENT COMPONENT 
NO. DESCRIPTION 52 SIGNATURE | ee a feo Eninae REMARKS 
ee ern eere cn _|___ STATION STATION 
21 PWR CORD ~~ WHT | AC LO” Ee WHT TB1-3 INSTALL IT 21 
eee ee CHASSIS Ed CHASSIS 
23 NO 16 WHT/BLK IPVC | 3" | AC HI ENDS 
24 NO 16 WHT/BLK  IPVC 5" AC HI SW INSTALL IT 21 AT S3 
Se ee =o 
25 : NO 16 WHT IPVC 6" ee AC LO FL1-2 INSTALL IT 21 AT TBI 
26: a NO 20: WHT 7Bt Kt ft aa NE —PoNt re eae - —— i= Se eee 
2t— XFMR Wt RE—SHTELS : ine Salsa ea 
28 NO 16 WHT /BLK IPVC ean AC Hi SW] FL1-4 TB1-1 INSTALL IT 21 AT TBI 
NO 16 WHT IPVC e FL1-5 TB1-5 INSTALL IT 21 AT TB1 
INSTALL IT 21 AT 
3 NO 16 WHT IPVC TB1-5 BOTH ENDS 
31 | NO 20 IPVC WHT/BLK 1) 
32 | NO 20 IPVC WHT/BLK TB1-3 Ui 
INSTALL IT 21 AT 
33 NO 14 WHT/G __IPVC 23! Fl-1 A1J7 BOTH ENDS 


F192 A1J1 BOTH ENDS. 


34 | NO 14 WHT/G = IPVC | 27" 


— —_ 


€0L6-ELL7H6 


oO 


lt 


942773-9703 


Change l 


wt 

oO 
a 
@ 


REFERENCE DESIGNATIRS (AQ) 
USED NOT USED 


REFERENCE DESIGNATORS (A3) ms | - 
USED | NOT USED 47K ace ee | | | 
Pi THRU P4 | | | 
WIT USED OW ~0I08,-04Jic | A/ fly | 
QUIT AMD ~WIF ASIEN PX RECTIFIER FILTER 23 Maes _ 
-—_—-— | OUTPUT BCARLE 2 N RS Py 
— SS oer oa AISSY ~fJO P43a55-COO/ C3 K Ij}. = | 
wy Qe t N 
[ BATTERY ASSY | HE e SIs ID1C = IS! x 
9436459-O0G! 5K oISiy4 da ! | 


CHE SENSE ANOOE 


= 
x 
as 
2225 75-000! py | Jl e 43000, 50 £2 
ma ae xA3 Niet 
| 22 blue EM AUX o 
/ BAT tt 276V REF REG 


CHG SENSE CATHODE 


BAT- 


REVIS ONS 
DESCRIPTION DaTr | APPROVED 
oat 4 me _-_ F. Pi rae | sre 
fe of Or oe poe ge es ° aba 
Ok (et ES ae eS en) ae 
7 a) aed : bets Ane 
awe Ro oa a Cees ® jog PEO ote 
yp PARES a) yea | gy ao 
H ) a Liaeaaes ar dartaled wt, 
ead Me a sie amies 
omar a nee Oe es LA 


= ey 
ee Bee en eiecer nae Rea’ Meare 


NITE T) poprestle «dU ges 


| FOR IOOVAC SEE WEW A SHE Ep 
. 3 | 

= | 
| FOR HSVAC SEE WEW B SH2 | We war l NOTES: UNLESS OTHERWISE SPECIFIED 

FOR 200VAC SEE WEW C SH2 

| | 4 RESISTORS ARE VOW 5% 

FOR 230VAC SEE VWEW O SH2 G Z CAPACITANCE VALLES ARE IN MICROFARADS 
MRSoI | 3 -—OR OVERLINED iNDICATES LOW WHEN 
| ste ee p3 CR8 ey, i TRUE 

E4 = | g ABEL EMARY FA ARENO. BERWMOWIRE SATE B= 
MRSO! = = & AEFOR-FOSECORRERE- 
~ ! ~ GN] 
| CR2 ANY RUN % SS S.A4S AWE FF 2 ARE WO 2D ANG UWHRE 
G El2 INIIB4A Ose iS * Vis, RATEOQ AT 420A FUSE CUKZEIST 
Jo ey bl ss +1N 
* * oat ee he ee Cee ee ine eo 
| a A3 (- 0005, -00e,- 0507 AND ~I}I3 FUY) 
| Sire eas | 1/0 EXPANOER POWER BUSSING BACK FANEL 
| | | HI ASSY NO %65435-GOO! 
| baka | 
ae L faba 
DETAIL OF Ji, J2 ¢ 74 ee Picea Gas ee eee ee eer Varennes WAS ah PERNT SRE 
VIEW FROM TCP OF CONNECTOR REFERENCE DESIGNATORS F SV Ho Pee ALS P1 
TO IDENTIFY PINS USED NOT VSED YY YY yy vyy | po} GROUND 
C6 Cl THRU C5 | | GND oto4 ot __} Sp3 
B/ i | i? 
FL/ pen =PEVA —- a ea So ee a vo 
REFERENCE DESIGNATORS (A) 78! Pe | : pie pede meee) St a Le SeSVAC ; 
: ras come SE ae 
NOT “SED -~5V ._——_——_______- —_--. eles ale ae SPECIFICATION 
oh fA J Ree sane — = arScLiss 
é THRU E/3 TI | Ae is ee: ged UNLESS OTHERWISE SPECIFIED UNLESS OTHERWise SpEcrED T=" ET . 
{ 4 Bae te SO LE IB! REMOVE ALLBGARS ANG SHARE ~Gihaet a 7, TEXAS INSTRUME 
ee re P/ THRU P32? | eee ma eyes | REMOVE ALL BURRS AND SHARP ees RE IN INCHES weg EXAS iDecomige ie 
- ciel is BT 872 — oS  CONCENTRICITY, MACHINED ANGLES = 1° ibid ce tea ected 
scet } | % 42 | Fe eee ee cay. Dene cay eo ee eee 
XA2 XA3 xAL | EV IWEU EE? | E1 THRU ES | REV STATU2 [REV | 13) fice mumnens sown n SVAGRLIA , CHASES ASSY, 
JI THRU J3 | 7 S2 1 OF SHE ETS pec ET ae ee : - A ERPRET CAAWNG N ACCOPGANCE a ALE? SE Ply 


HOLE TOLERANCE 


Pe | PY ie te? | 
FI THRU F4 


APPLICATION 


DASGN ACTIVITY RE 
' ‘ye. : 


6-25 


LEASE 
iia ee 


Hg es 
eee ood 


suecr fo + 


TILISI4E pg 


Digital Systems Division 


942773-9703 


VIEW A VIEW B 
FROM SHEET 1 FROM SHEET 1 
L100 VAC 115° VAC 


S3 TBI 
fe 71 
O oO e) © 7 q F 
sa 0 eqn eae x 
| Flu | | 
i 3 i] 
] 
a. na cfs 
o\ o—o" © 2 5 4 O G/R 
5A BRU/R 
db | UfoH i 
A . | 
VIEW C VIEVZ DO 
FROM SHEET I FROM SHEFT f 
200 VAC (ran) 2320 VAC 


SIZE | COOE WENT NO > AWING NO 
D! 96214) “455,04 
eee 


Change l 6226 Digital Systems Division 


T esueyy 


i079 


uoIsiAig Swayshs /e61G 


TEXAS INST RUM ENTS ae sti = 
(INCOR P A ie) 
DATE 12/12/77 LIST OF PAGE 1 of LM 0943685-9001/ AD 


QUANTITY oat DWG. 
aseeitaty a: size PART NUMBER DESCRIPTION VENDOR PART NUMBER 


WIOLOND 0943686-0001 Pigs, KECTIO PER FIETAR wiv CITP UT 


OS436OR4-G9OL | DIAG, SCHFYATICO, CHASSIS ASSY-OPY 
“094308 8-G9)9]1 TEST PFUCEODUR GE, FFO-CAE DO 
0231257-0909 | CONNECTOR PO &) PINs -Q0-6313030669 


JOG VOD? 609 


JOOS XAZ XAR 

07 JIL. 009 0721254-9300 | COUNFCTUR HOUSEING MYLCIN G CONTACTS i -1-430333-1 
JVIVATA J2 

yO JOVI) 92 33553-09005 | CuNTACT FC SGLDFR tL? -9J9905-1 
YIOIS IIIS .C0) U2 35837-1709 | TERMINAL Tab FASTON 2.032 THICK KRKASS ~o61979-1 
QUGGA JL J3 J4 Jo JSG ST Su SD 

gow YOIIT.C9O 927199 7-COO0%8 | CLAM? Vii-® 

OO11 VOIIL Gad I536.)26-)003 | CLAMP, CAPICATUF 

QO12 erekere bora enels) DS WP 93BB-O028 | SCRE 0-32 K 2375 PAN FEA) CRES 

JO1L3 ICON .OIO 097298%8-9027 | SCREW 6-32 XK «312 PAN READ CRES 

0014 VOUT 326090 O4L1L101-0058 | LOCKWASHEF #6 EATERNAL TOOTH CKES j MS$35335-548 
9015 JO008 2609 0°72986-90068 | SCE FW 10-32 2.275 PAN HFAD CRES 

QOOTE | JOO08B 2000 O41L1101-9060 |] LUCKWASHER AIO EXTERNAL TOOTH CRES | weer eer rrr rr renee 
OOL? JN904 C00 0416453-002? | NUT,PLAIN 6-32 UNC-26 HEX CKES,SMALE - NASH71C6 
99019 90906.2C90 041192 7-0805 | WASHEF yFLAT,e1L5€I9 X 2312 TD X .O35THK 


0226733-0001 | STIFFENERK-CARD 01+00+40 


DESIGN ENGINEER DATE | TITLE 


9071 90001 .000 


DATE D 


CARL ASSY,RFECTIFIER,FIL TER AND OUTPUT 


(| 
DATE. | REPAY DATE | PROJECT NO. PART NUMBER 


DATE/|-APPD. PROJECT ENGINEER 


TL. 13849 


COLE-ELLCEVG 


I esueyyg 


82-9 


UOISIAIG swajshs je16IG 


00275A 


O02?6 


OO? BN 


OQ2TA 


029 


OO29A 


0030 


O030A 


DRAFTSMAN 


APPD.-MFG. 


TA. 13849 


TEXAS INSTRUMENTS 
INCORPORATE O 


DATE =L2/12/77 


QUANTITY UNIT } 
ASSEMBLY ISSUE SIZE 


QGAD) .C00 


Nis 
OIL. CVD 
5300.92.00 
J0001.009 
90901.C009 
eacde.0pe 
00004. 000 
90092.000 


00001 .000 


00002. 00 


20003 .V00 EA 
DATE | CKD. DRAFTSMAN 


DATE | APPD. PROJECT ENGINEER 


PART NUMBER REV 


Be aa PAGE 2 of LM 0943665-9001] ac 


DESCRIPTION VENDOR PART NUMBER 


INSULATOR ¢ CART) STITFRFENER 


- PART NUMBER 
2226732-090901 


WIRE FLEC es SLLIDg*KYNAF™ INSUL #30 AKG 


0535978-0058 


02 39590-9009 ‘ 2G. % CCR TRANSL AY -—5035-000-Y5FuUpb 


0530734-0008 | CAPACT Tk P2000—MF L&V +75 -39O% — 36022 3GCHL5hC Op 


Cl yC2 


02'30933-04°90 | CAP 49000. M“4F SOV 757-10 ~JOEM49 3UG50DE 2F 


C3 


02 30983-0670 | CAP 67000.) ME LOV 75/-L0 ~ICME73UGLORO 2B 


o5 


05 39464-00028 | DIGDE,INGOI3 TAP 200PTV KECTIFE ES - IN4003 


CK3 CR4 


0972164-0001 | DOIUDE,MR5O1 


CRD Cikb& CKT CKB 


0231713-0001 | DIODE INLLS4A WES ~LNILS4A 


CR1 CR2 


0226721-O0001 | PRACKET-NIODE 1G 0140949 


0996521-09014 | INSULATOR GRAY 2.009 THEFMALLY COND 055285- 740 3-0G9FR-25 


O4LELOL—OO0E1 | LOCKWASHEF 1/4 EXTEKNAL TOOTH CRES QPL - 4$35335-61 


DATE | DESIGN ENGINEER DATE { TITLE 
CARD ASSY,RECTIFIER FILTER AND UUTPUT 
DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV 


€0L6-ELL7V6 


T esueyy 


62-9 


UdISIAIG swayshs [e61q 


YOIGIA 


0040 


90 41 


9742 


0943 


JO43N 


0044 


OD44A 


3045 


NOGA 


0046 


0047 


NN48 


QO9O49 


pyakat®) 


OGC5SOA 


O21 


052 
DRAFTSMAN 


TA. 13849 


QUANTITY 
ASSEMBLY 
90003.2000 


QNNQOL.CO9 


AR 


ARK 


909006590 


Qo001. CO) 


90001.009 


JIII2 2009 


VWILO.’ BOO 


QOVAL.ADD 


Ak 


AK 


99002 6900 


00008.000 


AR 
DATE 


CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE 
CARD ASSY 


APPD. PROJECT ENGINEER 


DATE 12/12/77 


UNIT DWC. 
PART NUMBER DESCRIPTION 


0411010-0003 


92 32934-0050 


041.9499-0009 


0411400-0018 


0534592-4999 


J09729%6-004) 


US 72687-0091 


0972947-0071 


6945936-V0L2 
0972632-9012 
9236523-3009 
0410499-090008 


0537399-0012 


02 34933-9900 


04 15304-0005 


LIST of MATERIAL 


NUT» JAM» HEXAGON 
KECTIFIER PNPN SCR 254 W/HARDWARE 
SCel 
INSULATICIN,SLEEVING #16 NATURAL 
WERE, BARE TINNED, L8AWGs COPPER BUS 
WILKE #20 AWG SULIO WHITE TYPL ETFE 
KES FLX 100 OHM 5 % 225 w CAKGON FILM 
K6 
KES FIX O.10 UHMS LO WATT 52 
K1 
RES FIX Le®K OHM 5% 65 » CAREUN FILM 
Ra yR5 
FYELET .Oay GALPFL Of kX 2250 03 FLANGE 
STRAP,» TIFOU HN, ADJUSTABLE » PLASTIC 

22 AWG 1 COND WHITE TEFLAN SOLID 
INSULATION SLEEVING, TEFLON #18 NATURAL 
FUSE SAMP .014 OHM 
3 F4 


RIVET PGP L/8 DIA X 1/8 GKIP AL. 


SEALING COMPQOUND,ANAFRC3BIC-BLUE GRKADF C 


PART NUMBER REV 
LM 0943685-9001 


VENDOR PART NUMBER 
- AN3L6-C4h 


~2N3396 


= “te T=22129 
-~13-639 
422 7T5GIKX-20 


K-25 


ASE-34 


SSt- 4K 


-81349 


-2760905 


~AN AJ42A3S 


sRECTIFIER FILTER AND OUTPUT 


x ieee 


PART NUMBER REV 
LM 0943685-0001| AD | 


£0L6-ELL7H6 


T esueyy 


O£-9 


uolsAig swa}shs jey6IG 


ORAFTSMAN 


APPD.-MFG. 


TA. 13849 


QUANTITY 
ASSEMBLY 
AR 


00002.0090 


NVVO0. ANDO 
990990.69) 
00002 .000 
J00904.009 


JOOOL.OND 


OATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE } TITLE 


OATE 


DATE =12/12/77 


UNIT 
Ears PART NUMBER DESCRIPTION 


APPD. PROJECT ENGINEER 


0415804-0011 


0972947-0081 


041 7682-9299 
0417682-9099 
O41L 1116-0104 
0232354-0004 


09726%32-N001 


LIST or MATERIAL 


SURFACE PRIMER,» COMPOUND GRADE T YELLOW 
RES FIX 47K CHM 58 .5 W CARBON FILM 
R2,R3 

WIRE HGOKUP 16 AwG TYPE B INS RD/WH JUO 
WIKE HOOKUP 16 AWG TYPE B ENS 8K/WH JUD 
NUT, PLAIN HEX, #19 

LUG #LU RING TONGUE VINYL INS AWG 22-16 


STRAP,ZTIE DOWN, CABL F-NUN-ST9,0-1-1/4 0. 


PART NUMBER REV 
PAGE 4 of LM 0943685-0001| AD 


VENDOR PART NUMBER 


- HHO205 


~ HHO205 


-31889 UN TAPE 


CARD ASSY,RECTIFIER,FILTER AND QUTPUT 


DATE | RELEASED DATE | PROJECT NO. PART NUMBER mo 


COL6-ELLTVG 


LIST of MATERIAL 


T esueyD 


1e-9 


uojsiaig swe}shs /21/61g 


9003 


0006 


QOOQGHA 


00907 


QOOTA 


0906 


0009 


QOOO9A 


0010 


Oo! 


OO1L2 


0013 


0014 


0015 


0016 


OO17 


OO1S 


a0? 1 


TA. 13849 


QUANTITY 
ASSEMBLY 

00901.000 
REF 


RFF 


090902.900 


90091.099 


90006.090 


900082000 


00001.090 
90001 20909 
099032000 
90006 .000 
90013000 
00008.000 
90998 2.999 
90004000 
00J06.000 


00001.000 


DATE | CKD. DRAFTSMAN 


DATE | APPD. PROJECT ENGINEER 


fA 


FA 


EA 


DATE 12/12/77 


a PART NUMBER DESCRIPTION 


09436486-0001 
0943684-950] 
094 3688-9901 


0231257-0099 


0231254-23u0 


902 31553-9005 


0235837-1L790%9) 


023109 7-0003 
05 36026-0003 
09 72988-0023 
0972988-0027 
9411101-0058 
0972986-0008 
0411191-0069 
O411115-0064 
941102 7-0805 


0226733-0001 


PAGE 1 of 


PAU, RECTIFIER FILTER AND OUTPUT 
NIAG, SCHEMATIC, CHASSIS ASSY-CPU 
TEST PROCEDURE, KFO-CARN 

CONNECTOR PC 30 PIN 

XA2Q2 XA3 

CONNECTOR HOUSING NYLON 6 CANTACTS 
J2 
CONTaLy PC SULDFR CIP 

TERMINAL TAH FASTON 2032 THICK BFASS 
Jl J3 J&@ JD Jo J7 JU JY 

CLAMP VR-3 

CLAMP, CAPICATUR 

SCKEw 6-32 X 2375 PAN HEAD CKES 
SCREW 6-32 X 2.312 PAN HEAD CFES 
LOCKWASHER #6 FXTERNAL TOOTH CRES 
SCKEW 10-32 .375 PAN HEAD CRES 
LOCKWASHERK #10 FXTERNAL TOOTH CRES 
NUT,»PLAIN 6-32 UNC~-2B HEX CRES 

WASHER FLAT) «15610 X 0312 OD X .O35THK 


STIFFENEK-CARND 


OL+00+0 


PART NUMBER REV 
LM 09436385-0002] ap 


VENDOR PART NUMBER 


-00-6313080699 


-1-480333-1 


-699959-1 


-61570-1 


—- MS35335-58 


—- MS35649-264 


DESIGN ENGINEER DATE j TITLE 
| CARD ASSYSRECTIELERSFICTER AND auTeuT 
DATE | PROJECT NO. PART NUMBER REV 


DATE | RELEASED 


€OL6-ELLTVG 


fe 5\ TEXAS INSTRUMENTS ier oi aSeaAL — 
INCORPORATED OF 
5 DATE 12/12/77 LM 09436385-0002 
a) 
GQ ITEM VENDOR PART NUMBER 
o NUMBER 
‘id 07?26732-0001 | INSULATUR,CARN STIFFENER 
AK 0535978-0058 | WIFE FLEC.¢SOLID, "KYNAF™ INSUL #30 AWG 
Fl F2 
90001-2009 9230590-9060 | CAP 605 MF 12 Vo 20. & CER TRANSCAP ~5435-000-Y5FOR 
O026A C4 
OU2T 00002 .G09 0539734-09uUB | CAPALTTOKR 2?20900.MF 15V #75 -108 ~3H0223GOL5AC2] 0 
NOPTA Ci C2 
A029 ANIG1T.O9N9 C230983-049) | CAP 49000. MF 5OV 75/-10 SAN —-~DCM49 3U05O0DE 2b 
Q029A C3 
0030 NOdJGL. B00 0230963-0670 | CAP 67000. MF LOV %T75/-1L9D —IEMET3IUOLOKCAB 
Oo 
ne 0030A 7) 
N. 


G32 


0032A 


0032 


OO33A 


0034 


034A 


0035 


0036 


00002.000 


00004 .Q00 


00902.009 


00001.0090 


00002 .000 


0539468-0003 


J972164-0001 


0231713-0001 


EA 0226721-0001 


FA 0996521-0014 


EA ‘O411101-0061 


DINE, IN4003 LAMP 200PIV RECTIFIER - IN40903 


CR3 CR% 
NLONE,MR501 

CRS CRO CRT CRB 
DINDE INLLB4A WES -INL184A 
CRL CR2 
BRACKET-DIODE MTG 01+00+ 6 


055285-7403-O9FR-25 


INSULATOR GRAY .009 THERMALLY COND 


LOCKWASHER 1/4 EXTFRNAL TOOTH CRES QPL - MS$35335-61 


€0L6-ELLTV6 


0037 90903.900 


OATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER OATE | TITLE 
‘ . 


CARD ASSYeRECTIFICR,FILTER AND OUTPUT 
DATE | APPD. PROJECT ENGINEER 


DATE PART NUMBER REV 


TA. 13049 


uOISIAIG Swaysks je61G 


T osueyy 


Cero 


udIsIAiq swajsks jeybig 


ON | LIST oF MATERIAL eames |e 
DATE -L2/12/77 PAGE 3 of LM 0943085-v002) Ao 
“QUANTITY UNIT 
neh | ‘or | owe] PART NUMBER DESCRIPTION VENDOR PART NUMBER 
EA 


0411010-0003 | NUT,JAM HEXAGON QPL - AN31L6-C4R 


90003.000 


JOIOL 2009 FA 0232934-0050 | RECTIFIER PNPN SCR 359A W/HARDWARF MOT ~2N3896 


AR fT 0419499-0009 | INSULATION,SLEFVING #16 NATURAL = MIt=T-22125 


AR. FT 0411400-0018 | WERE,BARE TINNED,LBAWG, COPPFR BUS ~18-630 


00000.500 FT 0538592-4999 | WIKE #20 AWG SOLID WHITE TYPE ETFE M22759/KX=20 
00001.000 FA 0S72946-0041 | FES FIX 100 OHM 5 2 225 w® CARBLN FILM R=25 

0043A RO 

O44 90991.05) FA 9672687-9001 | RES FIX 0.19 OHMS 10 WATT 58 

0044A RL 

0045 20.902.000 tA 0972947-0071 | FES FIX 1.3” ORM 5% .5 CARBON FILM 

045A "MB yR5 

0046 Y001L9.009 FA J025936-9012 | FYELET 6.989 BARKEL CO XK 2250 LG FLANGE 

0047 90091 .009 FA 0972432-0012 | STRAP, TIEDUWN, ADJUSTABLE, PLASTIC 

0048 | Ak FT 0236524-0000 | WIKF 22 AbG L CuND WHITE TEFLON SOLID 

0049 AR FT 0410499-0005 | INSULATICN SLEEVING,TEFLCN #18 NATURAL -81349 
950 00092.000 EA 0537395-0012 | FUSE SAMP 4014 UHM -276005 


QO59A 


F3 F4 


JN008 6C 09 FA U2 34933-0000 | KIVFT PUP T/8 CIA X 178 GRIP AL. ~AN AD42ABS 


jh. os hh Thi 0415804-0N05 | SEALING COMPOUND, ANAELOBIC-BLUE GKADE C 


DATE | CKD. DRAFTSMAN DATE TITLE 


GAKD ASSY,RECTIFIFReFILTER ANO GUTPUT 


i ; DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV 
LM 0943685-0002| an 


TA, 13849 


COLEELLTVG 


I esueyy 


vE-9 


uoisiaig swaysds jeybiq 


PRINT 
ITEM 
NUMBER 


DRAFTSMAN 


APPO.-MFG. 


TA. 13849 


TEXAS INSTRUMENTS 
INCORPORATE O 


AR 


00002?.uU0) 


AIVI00.800 


JOIGII. 800 


09002 «009 


00094 .00) 


QOCOT.GOdI 


DATE | CKO. DRAFTSMAN 


baTE §=-12/12/77 


0415804-O0L1 


0972947-0081 


3417682-9299 
041 7682-9099 
0411116-0104 
0232354-0004 


9972637-0001 


ae ak 
ie ee a ee ee aes are 


LIST of MATERIAL 


PAGE 4 of 


SURFACE PKIMER,COMPOUND GRADE T YELLOW 
RES FIX +e7K UHM 53 .5 W CARBON FILM 
K2_,k3 

WIRE HOOKUP 16 AWG TYPE B INS FD/WH 
WIRE HOOKUP 16 AWG TYPE B INS BK/WH 
NUT, PLAIN HEX, #10 

LUG #10 KING TONGUE VINYL INS AWG 22-16 


STRAP,TIE DOWN, CABLE-NON-STD,0-1-1/4 0. 


PART NUMBER 
LM 0943685- han 
eat —e_| PART NUMBER DESCRIPTION VENDOR PART NUMBER 


JUD - HHO205 


JUD ~- HHO205 


~31889 ON TAPE 


CARD ASSY,RECTIFIER,FILTER AND OUTPUT 


PART NUMBER 


M 0943685-0002 


REV 


COL6-ELLTVE 


_942773-9703 


5 4 3 


CGneC TION VOTES COMT” a3 MOTE EVI AD EDD NOTES: 
*oTATiOn ee 8 ITEM 49, WLEL VICI 2 TO) Se LEP Ul Ue Od IEE A SR VP A LAAXTNOAN LEAD LENET A fey 


L£/O | -LOO/ GAEY #9. | Moe T BE USED ONF/4F2 Fett bb FR ET TZ PN CP OML IT OR DIE LE FAR LS OPT 
ES 5. -P00/ anlY [23 | [5] BEN TAR OF! St AMC IF WA 4 |Z. CE LAIGIE BOK FOREN I PLEAD SA FOF 
Pt a ae CUEY__| 45} Sr ALIN 6 TY AD Lf? Pili  R. 
# [#20 WSU BUS 2 |eeen , cos + -coee [4] fel 176M. 25 INSULATION 1S OPTIONAL, 3 STENIE VOW, 2P 29 FO, mA eR EF WALK 
| S [*20INSUL BUS EVE | CZ | Cec) & -906E 42 HOWEVER (TEM 43 MUST BE USED OW LUPFPOIEL: AR RLAI ARE 1S PEO LIL ELE FOR 
| 6 [#20 /NSUL BUS El | GRIA | -Ceepe -eG0e | Fe Fr FB F3-AND FR MOWIT MG. EXP FOOTIT COCK WUALAER TE 
D EVE Ce/-A | -coc~e-o97% [R [7] SéAL PEK PROCESS 3B MULT BE ULE]L WHERE LACE EL AOR. 
| 8 #22 WSU BUS £3 SCR/-G | -Cen/ = -coce {48 : 
I (*/8 AWG BUS LF SCRA | MSSCATE Us TF f/ MARE ALPE OP RATE LiPo by AME 
ra atlas | Ail, REVIZIGA) LEVEL PER 
aL I 3 9008 LEV ot! CEVEL LOK 
| 40 | 22 WISUL BUS “9 EU | -cece ony | 48 ie 


1) |\*/oAWe RED/WHT| | | 3 =| Ev)» 61 3-4 |[-0001 ¢ -0002 55 / 
12 |*/6 AWG BLA/WHT Eis |ca3-c-) |-0001¢-0002 |5¢6 i 


MEV LEVEL 


(15) 2m e-sexZ lH (o%, C2, eS) (7) KEF 
MARK APPROPEIATE 
REV CEVEL PER 
REV CEVEC FCCtk } 
D D 


14) 286 EX7 FOOTH 


ee / 
CRG SYEACES (6) 2 e4cES 8) Sf AE 


*6-392X% By (3) 


gx 13) 2 #6-32*>2 BH SBeTIOAT: EOE 

a DLE ACES 

Yd 

: ELS CLE CLOG 

pe (32) Kee CA AES ©, ZL 7, ) 
36 INSULATOR a? SCALES TALL 


WS LLAT (19) (37) "4 EXT ec TA CCR/ r Ck tt ) hee? 
BACACES ce SACL 
eS EXT 7L07H (/4) (38) *£-2E we7 (GATE) 


we E NLT (7) 


(29) REF COD 
(7) 2) 
2 


53, 


SPLACES |4| 2! 


(Os) Lee (32 


EN) 
62) 
62) 


* 6-32x% ay (2) 


G Ex7 7O07W (14) 


SIO LR. 


STUD 
(ANODE) 


eg IAEA 4 - 


A OME 


2 1 
REVISIONS 
CS 5 2 i I 


pate Da mee NOCLETEO "ALO FA 
Se VTE 2 CCIM WIRE (LE DAES (BL 10 idpary 
Wee OO AWS 1PYe WHT (3); STA FOR 

eos tits sc kl- CAB WIKRES 1-8 ft) 
ke TEN MO BE (31M LM TEM «4S 
4 B30-0I07 FIL = Idd) G - 0008 
inJADEd. (TEM SE FO Al FIR O00: §e 8 


[a 
VURCHILED REV 


Lbbahenn 


CM AAISEV NR freee “(REVISED REV), 
(1 CEVEC BLOCK 

(N 3994343 (C)SD&Ker (ADDED ITEM 
49 70 F/0,-COO1 ZM AND -0002 
LM@)UPDATED REVLVL BLOCK 
IN 39 MOP (aS Dedacw (ADDED 
NOTE 5S ANDO WEW D-D (2) RE- 
VISED PICTORIAL OF 1/3) UPDATED 
REVISION LEVEL BLOCK 


MS DZE toll) Aa.das 
ta |o0 WAS 251678 -7900 £OR -9001 § -I008 
A IAPDATED RENEW 
MIDTIN (0) CSB rer VM: OW -2001 
£ - WI. EM 11 Was E3109 7-008 
CIUPORTED REV LEVEL BLOCK 
NM IBS 789 (0) He “Yt ** (1) UPORTED 
REV LEVEL BLOC. 
MAPTAP5 00) vet (1 DELETED 
LECTION 8-B £ NOTE a;2H:(ZIAODED 
(TEM 50 70-094 ~G002 (S)/TEM FA 
K | Was [23000-0010 ON - 0001 f -0002 
C#VIM KEV LEVEL BLOCK § CNEMATIC 
Wes IFoBUSIVPDATED REV LEVEL 
ILA 
NEMS TIC) Rcfhee 0 (1) PLETED REV 
LEVEL BL0ER 


LN G/B ESC YD fala 1) CECETEO 
MUCOTE 2 UPLATE REV LEVEL 
ECOCK 


y 

he 

NV CN407877 (C) 9-G analNADbed a, 
NOTE [WAWO PROCESS 3 (2) ee 
REVW/SED BALLOON CALLOUTS 


CW 4A1IZD79 (CD G- Gara (1) UPRATED Vag 
REY LEVEL BLOC 


J 


RIC 41Z080(B) TRasky(1IL/M ~Io-2 ITEM y 
25A WAS F) THRU FA (DOATY ITEM SD WAS Ly, | Mes 
2 4.0,50A WAS FITHEUF4.(3) ADDED NBTE| °’6 
 CEILIPVATED PEV LEVEL BLOCE. 


| OM MES EI7 12040 78% 11) UPORTEO Meh 
VI FEV LEVEL BEGLK 76 


LALA LES Va (OO) Efrain 1 -O00f 
T L-GII. 1A STEM ¢2 WAS 29052 0- 
OCIMEVMOAED TEST PRI Le SPORTED 
et eben Bhai ET |p em, 


CNAITIBI C)@. Wakthaee (1)-1¢-2 LM 

DELETED R2¢R3 IN ITEM 45A (2)LM 

ITEM 45 QUANT. WAS 4 (3) ITEM S546 54A 
ADDED. (4) UPDATED REV LEVEL BLOCK |, aay | J Lf 


B 

\Yy 

SY) 
CN4IZ916 (D) D. nactha. © (1) O01 -0002 ” 
LM ITEM 33 WAS 23/768 -001 (2) UPDATED ~ 
REV LEVEL BLOCK dd pL 

Q 


LN 87150 E) 2. ) UPOKTED 
REV LEVEL Cale pw J Lok 
CNF#F203522(C (ITEM 17 . 
Y | WAS 40115-0084 (2)UPDATED REV. la oy, g 
te-T1\p 

LEVEL BLOCK G\ITEM 19 WAS oe 

41bb 22-0013 
CREV CONT SH2) 


UNLESS OTHERWISE SPECIFIED 
* DIMENSIONS ARE IN INCHES 


3 PLACE DECIMALS 2.016 
2 PLACE NECMALS + 


a) 12 46-32xZ LH 45° 
2 3 ? @ #6 EXT TOOTH \ 2AHACEE 
is Foy EY a4 
#6-32x5 gy aE CSS RL #6 LEAT 
“6 4LAT 37) *¥BExT 700TH wear INDY 
38) eZ -26 NUT WEW L)-L) 
oe6 LX COTW (4 (38) *4 (dt, 1?) 
WE-B2ANM 
REV PATS 1? {2 tiem | cove 
OF SHEETS ary ReaD | NO | IOENT 
PROCESSES: 
a Wa SOC DER KER fle 7 ; PVE TH OLD je BENOVE: ALL BURRS AND SHARP SOLERANCES 
[ TEST PROCEDURE ( 9#IG8B- 9901) 7  SaNeerens 10 ein NED 3 PLAGE be 
DIAGRAM C AMARC PER FCC 7 ¥K EC Le | DIMENSIONAL LIMITS APPLY 
PWE ee HALL 1, HEIG AT «OY, COOLER ee aes a geserse Gerad MATERIAL, 
| ASSEMBLY iz os BEAK 4 ieee Enpee aeconpanee Jou 3) 
~ Sou. 2d 


3 SGML PEW F-4e 

| aT pT o| 2 : 
* ae léqeleyo Rey LEVEL BLOCK 
D : 


£ an nennon Ale S| CIT ZINE AS 


Z 4 a{ || 
Psa az 
Pager race fT 


— 


SOWEMATIC , OIAGRAM _ 943684- PPO/ * 


* * 

LALO PRMTEO WIRING PF3E8E ~O00/ «1% |B Cesc 
—-—+— ae 

ASSEMBLY P4#BEES 1A BGEIE F 


pp ye wep) THEA, INSTRUMENTS 
"Dalles, Texes 


KRECTILIER , FILTER AIO TPOT 


CODE IOENT NO | ORAWING NO 
BEEr 
C7 Ca a 
LM + 


6-35 Digital Systems Division 


942773-9703 


8 7 6 5 4 3 Dw NO 74 Bo 5 oe 1 
feore [ra] —___—sescnerioy [save [orrnoven| 


CN424443 (F) Mae WALLED SAZ 
ANIM) ha, ON DOGt A O00 FTE 4? 
WAS ANTE Sle 7) UP DATED REV 
CONEY LOCK oe 
2NAPAADSA IC). ror (I) LM -OD01+ 
LOO? HTM 31. WAS 2 41142 -9000 
ABV(2.0 my -G001 TT ENV WN 4002 1 0808 ¢.2.77 | 
| t 0002 TEN WAS AMlle7.2 -0014 ) 
t+ JUPDATED REV LEVEL BLOCK 


f 
0 de 


AC] CN426818(B) ®D. Walthati 
(N ADDED WIRES {1€ 12 TO WA 
(2VITEM 15 Flo WAS 4 PLOCI,C2,03¢¢ 
(3) REVISED PICTORIAL OF ITEM 29 e771 i 
4) ON-1¢-2 ADDED LM ITEMS 55,5¢, 
57, 58, AND 39 (S)ADDED SECTION E-E 
) UPDATED REV LEVEL BLOCK 
EMA4O7ED sd. olka (- ee LM} yi 

PED WES 28S EET 290! V1 1918 Jkt 


Me é 
58) #10 LUG,RING 
(65. We) #10 EXT TOOTH J 2 it 


* 10-32 x 3/a BH 


REF 


* 10 NUT 
#10 LUG, KING 


SECTION E-E ’ 
B SCALE: NONE B 


: IDI96214| 342685 AD 
SERS Vy  gaye-77_fomelft_| __ i pd 
2 1 


Texas INSTRUMENTS 
TSC OMPORATED 


6-36 Digital Systems Division 


care L2/22777_~—~«LIST oF MATERIAL PAGE 1 of 


PART NUMBER REV 
LM 094368S-Goo h 


T edsueyy 


£659 


uolsiaig swiayshs 1e1/61q 


0001 00001.000 Ea 
0002 REF EA 09436S51-S901| CIAG, SCHEM, #5v MAIN REG & CONT 
0004 00001.C00 EA 0226594-0001| HEATSINK-#5V MAIN REG & CONTROL 01400404 
0005 00015.uu0 Eh 0185113-GU001 | X SPACER XST TC=18 CASE * - 
0006 00003.900 EA 0184262-V001 | PAD,» MOUNTING»: TO=5s 4 LEADs,RED THR «== Tda7=5 
0007 AR FT 0410499-0013| INSULATIONySLEEVING # 8 NATURAL WPL = MiL=I 2¢129 
0003 AR FT 0410499-0010] INSULATION SLEEVING,sTEFLUN #14 NATURAL} CPL  -81349 
0011 00002.000 EA 04193680002 | HEATSINKsTRANSISTGR WAK == NF=2U7 
3912 99691.060 EA 0972957-0001| TRANSISTUR,2N930A NPN LOW CUR AMP,TO-id MUT = 2N930A 
00124 G10 
0514 AR FT 0411400-G910) WIRE, 16AWGy SOLID» UNINSULATED 
0015 AR cA 0235182-0U02| LOCTITE SEALENT GRATE 242 LOC 8 == 242 
Oulo 090322000 EA U234866-0160| RING O 7/32x11/32X1/16 P-K = =2~G09-NZ19~7 
0017 00002.000 EA 0416622-0033| WASHER #10 FLAT WPL = = AN960C10L 
9919 90992.00u EA U226578-GUG1 | REACTOR,15 AMP 
OU19A Ll L2 
9929 00004.99u EA | 0235957-0U91| SCREW 6-32X9/16 BH SST 
0021 00004.000 Ea | 0411115-0044| NUT,4-40 HEXAGCN CRES STEEL MS ~35649-244 
9922 90002.000 EA 0972988-0915] SCREW 4-40 X 2375 PAN HEAD CRES 

00010.000 EA 0411101-0057| LOCKWASHER # 4 EXTERNAL TOOTH CRES WPL = MS35335-57 

DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE 
b Ket, 7-3-78 eee te CARD ASSV» PW8s #5V MAIN REG & CONTROL 


Ta. 13849 


DATE PAPPD. PROJECT ENGINEER 


DATE | RELEASED DATE 
SF, 


PART NUMBER 


REV 
ig 09h 


€0L6-E€LLTK6 


T edueyy 


8E-9 


uOIsIAig SWIe}SAS /21/6IG 


TEXAS INSTRUMENTS 
INCORPORATE O owe 12/22/77 ‘LIST OF MATERIAL PAGE 2 of 78 
ar 7 
00002.000 E 996 -0U006/ INSULATOR RAY .UC9 THE ALLY COND 5528 5— 1403709 
AR 0231142—-9000] COMPOUND THERMACOTEs2 OZ JAR NGN-TOXIC 
00002.000 0972934-0014| UIODE,IN759A 12.0 V 5% SIL VOLT REG - 1N759A 
CR1 CR2 
00002.000 0972124-0001| RECTIFIER sSILICCN —-D2540FK 
P/N 538043-G007 MAY BE 
SUBSTITUTED 
CR8 CR1I1 
0C001.000 0972934-0006| CIODE,IN751A 5.1 V 5% SIL VOLT REG - IN751A 
CR18 
000U1.000 0972934-0007 | DIODE,IN752A 5.6 V 5% Sit VGLT REG ~ INT5ZéA 
CR1I2 
00002.000 0230051-53G0 | XST 2N5302 Tl ~2N530<z 
Q14 Q16 
€C009. 000 0972948-0002 | TRANSISTOR ,2N2Z22A NPN GEN PURP Sw TO-\8 TI - 2N2Z22A 
00314 Ql U2 G3 24 G5 Q6 G9 Qll 
003138 Gl2 
00 32 00004.0V0 0972958-JG02| TRANSISTCR»2N2Z907A PNP GEN PURP Sw TC-le6 Tl - 2N29U7A 
00324 C7 Q8 G13 Q21 
00 33 00002.000 EA 2418288-0691| TRANSISTOR »2N1711 
DRAFTSMAN DATE | CKD. DRAFTSMAN 


DATE | DESIGN ENGINEER DATE | TITLE 
(eiiiidalaaad: CARD ASSYV, PwB, +5v MAIN REG & CONTROL 
APPD.-MFG. DATE | APPD. PROJECT ENGINEER OATE | RELEASED DATE | PROJECT NO. PART NUMBER . REV 


Tl. 13849 


COL6-ELLTHG 


I osueuy 


be 9 


uojsiAig swayshs /e3/61G 


DRAFTSMAN 


T4. 13849 


ASSEMBLY 


0c002.000 


0000-000 


CCC0z. N00 


000U2.9000 


Cc002.000 


0CC01.000 


C0001.000 


00001.000 


C€0001.000 


€0001.000 


00001.000 


DATE | CKD. DRAFTSMAN 


DATE | APPD. PROJECT ENGINEER 


02360S1-0015/ XST- 2N3740 
Q17 Q18 
09727140001 | THERMISTOR-GLASS FREBE MTD, 200K OHM 
R81 
0996521-vUGU3 | INSULATOR GRAY 2.009 THERMALLY CUND 
0235341-0900| SOCKET XST TO-2 CASE 
0222222-7400| NETWORK SN7400N 
L3 U4 
0222222-7403| NETWORK SN7403N 
ul 
0222222-7409| NETWORK-SN7409N 
U6 
O0222222-7474| NETWORK SN7474N 
U5 
0222222-7121| NETWORK SN74121N 
U2 
0972663-0001| NETWORKsLM339N 


AR2 


0222225-2311 | NETWORK LM311IN¢SN72311P 


. PART NUMBER REV 
care «12/22/77. ~LIST of MATERIAL page: Aue LM 094368s-o00 h 


VENDOR PART NUMBER 


MOT -~2N374G6 


055285- 7403-U9F K-04 
EBY -9&66—15-1 


-SN740UN 


~ON7T474N 


- TI DRAWING 


DATE | DESIGN ENGINEER DATE | TITLE 


PART NUMBER 
LM 0943689-000 oe 


tOL6-ELLTH6 


T edueuy 


0V-9 


UOISIAIG SUayshS jey6IG 


<1 TEXAS INSTRUMENTS . saat WOMBER i 
(NCORPORATEO 
care «12/22/77 ~~‘ LIST oF MATERIAL PAGE 4 of LM 094308s-v00 
Ak 


0411100-9074| LOCKWASHER 174 INTERNAL TOOTH CURES wPL — M$35333-74 


00002.000 

CG002.000 0411010-0003 | NUT» JAM, HEXAGCN QPL — AN316-C4R 

00011.00u 0972932-U0U1! CIODE,1N914B8 SwiTCHING 75V PlV 75K¥A 4N TI - IN914b 
CR3 CR CRS CRI3 CRI4 CR27 


CR6 CR7 CRO CRLO CRIS 


0C002.000 0418247-0053| CAP 15.00 MF 35V 10% SIZE C MIL ~US136F 156K 
00504 c1 cs 
0051 c00c02.060 0972929-C3S54%|/ CAP FIX CERAMIC 680 PF 10 € 200 V wPL —-M39014/041- 159% 
0051A C9 C10 
0952 00001.000 0539370-05G1| KES FIX FILM 16-2K OHM 12% 2.25 WATT LOR ~ NA5S 
CO524 R67 
6953 96001. 990 9972965-0016; CAP FIX CERAMIC 2.022 MF 10% 100V GPL ~ CKO6BXz223K 
00534 C22 
0954 0G004e000 J532736-G0u2 | CAP FIX CERAMIC .02 MF 20/80% 25 voLT CRL - 200U60EZ03Z2AC 
0054A C3 C7? C23 C39 
0955 JG001.00U 09729€5-GIU20!| CAP FIX CERAMIC 2047 MF 10% 100V @PL - CKUOBX473K 
OO55A C21 

JIVI2 6 IGD 0419058-0061| CAPACITOR 2.633 MF SOV 20% GRL —-UK50-333 

C14 Cl6 
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE ‘ 


APPD -MFG. DATE | APPD. PROJECT ENGINEER DATE PROJECT NO. PART NUMBER REV 
LM 0943685-U00 w 


TA 13849 


£OL6-ELLTH6 


T esueyo 


Eve 


UOISIAIG Swa}Shs jey161G 


PART NUMBER 


LM 094366s-000 


bar 
ASSEMBLY 


00006.0uU0 


C37 C38 


C19 C20 C26 C2? 


0972924-0021 | CAP FIX TANT SGLIvb 1-0 MFD 10 2 59 VO ~M390N3/1-2356 


00005.000 EA 
C4 C8 C17 C18 C25 


0060 c0002.000| =A 0972924-uu19| CAP FIX TANT SCLID 22 MFO 10 % 35 vO -39003/1-2306 
92604 b2 C33 

ovél 00001-0000) EA 0972924-0u11| CAP FIX TANT SCLID 08 MFO 10 %15 Wu -M39003/ 1-227 
90614 Cll 

0062 00004.000; éA 0230855-10600| CAP 100.0 MF 50V - 390-107-605 
00624 C13 C15 C34 C35 

0062 00002.000| EA 0972946-0096| RES FIX 20 K CHM 5 % 225 w CARBON FILM 

00634 R18 R47 

0064 00001.000; EA 03972946-0040| RES FIX 91.6 CHM 5 % 25 W CARBUN FILM 

OO64A K17 

0065 CcCO01.000; EA 0572946-G066| RES FIX 1.1K OHM 5% 425 wW CARBON FILM 

0065A Rl 

0067 co002.000| EA 0972947-0009 FIX 47 OHM 5 @ 5 W CARBON FIL> 

0067A R39 

2069 93005.000; A 0972946-0027 FIX 2760 OHM 5 % «25 WeCARBUN FILM 

0069A R37 R38 R33 R61 


DESIGN ENGINEER 


DRAFTSMAN DATE | CKD. DRAFTSMAN 


DATE | TITLE 
CARD ASSYV, PWB, +¢5V MAIN REG & CCNTFCL 
RELEASED DATE | PROJECT NO. PART NUMBER REV 


DATE | APPD. PROJECT ENGINEER 


Tl. 13849 


EOLG-ELLTH6 


I esueyy 


eyo 


uojsjaiq swejshs je 61g 


“<. TEXAS INSTRUMENTS Se = 
tNCORPORATEOD MA 
pate 12/22/77 LIST oF TERIAL PAGE 6 of LM 994368S5-000 Ww 
EA 053931?0-0222| RE X FIL m IR At 


v0002.000 Ww 1% == 


00002.0VU0 9972946-0034 : 51.0 CHM 5 %@ «25 weCARBON FILM 


00002.000 e 0972947-0041 100 CH®¥ 53 .5 W CARBON FILM 


0cG02.000 0972946-V017 10.0 OHM 5 2% .25 wWeCARBON FILM 


90001.000 0972946-0065 1.0K OHM 52 2.25 WwW CARBON FILM 


00004.000 0972947-0057 470 GHM 5% .5 WwW CARBUN FILM 


R40 R41 


000C7.000 0972946~-0057 470 OHM 5 % 025 W CARBUN FILM 


OOT6A R31 R@i R54 R55 REZ 
0077 00001.000 0972946-0079 309K OHM 5 % 225 W CARBON FILM 


OOTTA 
cO78 00002.900 0972946-0063 820 OHM 5% 2.25 wW CARBON FILM 


00784 
0079 occc2.000 0972978-JC75 COMP 1.0 w 32 OHMS 5 2 


COTI9A 
DRAFTSMAN DATE | CKD. DRAFTSMAN TITLE 


CARU ASSV_ PWBs +5V MAIN REG & CCNTRCL 


DATE PART NUMBER 


LM 0943689=V0U 


Tt. 13849 


COLE-ELLTHVG 


ey=9 I esueyy 


uolsiaig suajshs je161q 


ge ee eeu ENTS aT 
N A ip) 
- 7 of LM 0943685-000 | 
OF 


( PRINT QUANTITY 
ITEM PER 
NUMBER __ ASSEMBLY 


0989 00091.969 


0081 00001.000 05393 70-0408 | FIX FILM 1.74K OHM 1% .25 WATT 


0082 00005.000 : J0972946-0973 FIX 2e2K UHM 5 % «25 W CARBON FILM 


0082A R49 R24 ROL RI4 
0084 00002.00) 9539370-2440] RES FIX FILM 4632K JHM 1% 225 WATT 
COB4A : R43 R65 

0085 00009.000 0972946-0081 FIX 4.7K OHM 5 2% 225 Ww CARBCN FILM 
00854 RB R1LO R56 R20 RITZ K7o RTS 

00858 R79 R80 

0086 00995.000 0972946-0089| RES FIX 10K OHM 5% .25 W CARBON FILM 
00864 | R3 R5 RO R5O RI5 

0387 60094.900 9972946-0962] RES FIX 561K OHM 5 & 225 W CARBON FILM 
00874 R13 R52 R82 RBB 

0089 00602.900 0972946-00S5! RES FIX 18K OHM 5% .25 W CARBON FILM 
0089A K29 R30 


0090 00002.000 0972946-0107; RES FIX 56 K CHF 5 % .25 w CARBON FILM 


09904 R7 RO 
0091 00001.0V0 09729460111 | RES FIX 82 K CHM 5 & .25 Ww CARBON FILM 


DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE 
ee CARD ASSY», PWB, +5V MAIN REG & CCANTRCOL 


DATE | APPD. PROJECT ENGINEER PROJECT NO. T NUMBER REV 


TA. 13849 


tOL6-ELLTK6 


[I esueyuy 


br-9 


UuOISIAIg SUula}sAS jey!6ig 


aa INSTRUMENTS 
‘'NCOOR PORATED 


ORAFTSMAN 


APPD. -MFG 


TI 13049 


QUANTITY 
PER 
ASSEMBLY 


00C01.000 


00001.000 


Cocc4.C00 
00002.009 
CCC04.009 


09002.000 


00002.900 


Ak 


0¢C01-000 


00001.-000 


00002.000 
AR 


9090012009 


DATE 


DATE | APPD. PROJECT ENGINEER 


EA 
CKD. DRAFTSMAN 


cate A2/22/77 


0972S46-0097 


0232163-0000 


0972988-00i14 


0235788-0050 


0411101-0058 


0.230543-3000 


05393 710-0546 


U411400-0018 


0418356-2261 


0539370-0493 


0966547~0001 


0417630-0001 


0972946-0341 


DATE | DESIGN ENGINEER DATE } TITLE 


LIST of MATERIAL 


UNIT 
| ‘oF | ows | PART NUMBER DESCRIPTION 
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RES FIX 22 K GHM 5 2% 225 W CARBON FILM 


R73 


JACK PRNTO CKT TIP HORIZCNTAL 5 AMP RE 


TPl 

SCREW 4-40 X 2312 PAN hEAD CRES 
TERMINAL LUG SCLDER STDeH 2250x2020 
LOCKWASHER #6 EXTERNAL TOOTH CRES 
CaP. 20100 MF LUJV # 80.-20% 
C24 C29 

RES FIX FILM 47¢5K GHM 1% 225 WATT 

R44 R45 

WIRE »BARE TINNED »18AWG, COPPER 6US 

CaP FIX 100 MF LOV 10% TANTALUM SCLIO 
Co 

RES FIX FILM 1303K OHM 1% 225 WATT 

R68 

EXTRUSION, INSULATOR-HEAT SINK 


ADHESIVE sEPOXY 0151 


RES FIX 100 UHM 5 % «25 wW CARBON FILM 


PART NUMBER 
LM 094368S-c00 eee 


VENDOR PART NUMBER 


ROH 


JUN 


CCR 


hYS 


ROH 
i 


~ k-25 


-105-752 


334 


~ MS35335-56 | 


~ 


~- 645-000Z5Vu 


- NA55 


~16-630 


~M39005/1-226 


~NA3550-1 GOP FMAL 


-EPGXI-PATCH Nt 


- R-25 


DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV 
ee ee ee 


€OLE-ELLTP6 


[T esueyo 


a 


99-9/GFh 


uoisjaig swayshs /e61g 


0116 
Olioa | 
 OLL? 
J1i 7a 
0119 
92194 
0120 


JI20A4 
0123 

012354 
0125 
0126 
0127 
124 


0129 | 


DRAFTSMAN 


APPD -MFG 


Noe 


Ti 13849 


QUANTITY 
PER 
ASSEMBLY 


00001.900 


00691.000 


00001.000 


C060z.000 


00001.0V0 


0CC0i2000 


REF 


AR 


Ak 


AK 


CCCIVZ.000 


DATE | CKD. DRAFTSMAN 


DATE | APPD. PROJECT ENGINEER 


pate 12/22/71 


PART NUMBER 


I9972948-JJul 


UV5393 75-4426 


0972946-0951 


0972946-0075 


0972946-0055 


05393 70-0455 


0943710-99u1 


J417486-0004 


0411634-030uU 


34171 77-9004 


0996521-0014% 


DATE | DESIGN ENGINEER 


DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV 
ae nine eR Ti 


LIST of MATERIAL 
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DESCRIPTION 


Ro6 

TRANSISTOR,» NPN,GENePURPeSW TO-5 

Q19 

RES FILM 2e67K OHM 12% 425 WATT 

R70 

RES U % 025 w CARBCN FILM 
R21 

RES 2 25 wW CAKBON FILM 
k22 


RES 2 0625 w CARBCN FILM 


FILM 3.32K OHM 12 1.25 WATT 


UNIT TEST PROCELURE, +5 MAIN ASSY 


COMPOUND SILICGN RTV TRANSLUCENT 


SLEEVE sPVC, 003% ClAe BLACK 


INSUL SLVG_el25 IU ELEC=HT SHRINKABLE 


INSULATOR GRAY eUQO9 THERMALLY COND 


DATE { TITLE 


PART NUMBER REV 


LM 094368S-000 Ww 


VENDOR PART NUMBER 


Tl 


CGR 


kOh 


RUh 


RU 


LOR 


2N2219A 


NASS 


R~25 


R-25 


NA55 


3144 


Mil-1-631 


CKAWING 


U55285- 140s-USFK—-25 


CARD ASSV» PwOhe +5V MAIN REG & CCNTRUL 


€0L6-ELLTH6 


942773-9703 


ee 


8 7 


see EWE 
sécTION A-A 

SCALE: NONE 

2 PLACES 

Q/6 ROTATED 145°CCW 

QI4 ROTATED 35°CCW 


CLINCH LEADS ON 


CONDUCTOR SIDE 
OF BOARD 


REF (A) 


#10 FLAT 
NUT #10-32 


THIS LEAD MUST BE 


3 70 OUTSIDE EDGE 
#10-32XIZ-BH \ 2 OF CARD 
ITEM 1S SCALE! NONE + 
2 PLACES mo] ASSY943689-0001{ 
(41, 42) SERIAL NOC ) 
SCHEM943691 


secTion C-C 
SCALE : NONE 
2 PLACES 
(CRE, CRI) 


204- 40 NUT 


97 

#4EXT TOOTH G2) of INT TOOTH 
TRANSISTOR (48 #4 ~28 NUT 
INSULATOR 


ee 


Quer 


24 EXT TOOTH 
SEE we foerr 901-3-BH 
VIEW F 

SECTION r- 

SCALE * NONE 

2 PLACES 

(QN7, QUE) 


TEST PROCEDURE  9437I0 


NOTES: CONTINVED 


H 35 / 7 


z PER REV LEVEL BLOCK 


(7) rer) 2 paces 
7 YAR i R39 


U. CAPACITORS C13, CIS, €34 AND C35 MUST HAVE END 
SEAL ENCAPSULATED WITH EPOXY (TEM He) 
QEAPALY COMPOUND ITEM 25) TO R81 (ITEM 35). 
WIPE OFF EXCESS AFTER MOUNTING IN HEAT SINK 
(ITEM 4) 
(NOTES CONTINUED SH 2) 


SANBAG OFS -- EK Eee 
[SICLINCH ITARS ON CONTUCVOR SIPE OF CARD 
FOR THE BASF ANL EMITTER Of SOCKET(ITIEMSD 3.79 PREVENT 


5 


SBDNIINSEL- 


4 


NOTES: 
SOAP GSE LY TEMA 2S) maisnicaheas 
MAONEN( Siete 
LAAN ,.MAXIMYUM of AD 


SOF OF CARD IS 


PIAL E LF AD AS BE GAKRED ANE 


3 


OF ARL f> 


O75 


LG] eCINCH #16 RUS WIRE ITEM 14, ON CONDUCTOR SIDE OF CARD) DOWN CONNECTOR PINGE RS WHEN 
275 MIN AND WRAP WIRE ON TERMINAL OF ITLM 27 BFFORE SOLDERING SOLDERING, MASK ALL © ONNE CTOR 


[7] 7ORQUE NUT 2INCH POUNE S 


[eB] /WSULATE RESISTORS. R36 & R39 WITH TUBING. ITEM 7 


-MARK APPROPRIATE REV LETTER 


Ge 


Ga 


R34 

£35 

235 
~cki 


34) REF 


fear 40X 72 8H 
23)\4 HF 


EXT TOOTH 


ORS 


4 


(2)2 #4-40 x2 BH 


(23)2 #4 EXT en 


(5)AR 


ee w#4-4O NUT 


FROCESSES:? 


1, SOLDER PER FA27 METHOD IT ANO/ 


2, MARK PER F100 TYPE Lf, CLASS 
< aorta fag BLACK 


PAINTED WI/RING BOARD FOR- 0061 ASSY (9936 90-0001N'C 


OR F-/24 


y 
f 
- 


HEIGHT .OF9 


SEMMBEATIC DIAGRAM FOR -0001 (94369/- IIOINK 
SEAPBALY Ea 


2 PLACES 
Q/7, QI8 


REV STATUS 


BLOCK 


33\REF 


FINGERS ON BOTH SIDES OF CARD 


s 2 PI ACES REF \ 10PLACES 
Q/5,A20 Q/ THRU 06, G9, AH. Al2Z, AZ2 


j 


V4 


Ne 


REF \ 4 PLACES 
(5) Q7 GE Ql? 


BEND COLLECTOR TAB 
OF SOCKET U7EM 37) 

OVER TO S/DE OF 
HOLE. CLINCH WIRE 
AUTEM 14) TO TAB £ 
CONDUCTOR SIDE’ OF 
CARD 


Wéw E 
SCALE: NONE 
2 PLACES 
(Q/4, QI6) 
CONDUCTOR SIDE 


UNLESS OTHERWISE SPECIFIED 


+ REMOVE ALL. BURRS AND SHARP 
EDGES 


+ CONCENTRICITY MACHINED 
DIAMETERS .010 FIR 

+ DIMENSIONAL LIMITS APPLY 
BEFORE FINIGH PROCESSING 

fh (IDENTIFYING NUMBERS SHOWN IN 
PARENTHESES FOR REFERENCE ONLY 

+ INTERPRET DRAWING IN ACCORDANCE 
WITH MIL-STD-100 


§ 
j 
; 
2 


APPLICATION 


32 


adi 
WRAP WIRE TEM 104) 
ee AROUND TRANSISTOR 
ces | | 2 Y EADS ANO CLINCH 
A a 18 CONDUCTOR S/DE 
a al a> Cae ee 14 OF CARD .301,10 
10 2 PLACES 
6 
2 
view F 
SCALE! NONE 
2 PLACES 
(Q/7, G/B) 


CONDUC TOR SIDE 


UNLESS OTHERWSGE SPECIF! 
* DIMENSIONS ARE IN INCHES 


3 PLACE DECIMALS +.010 
2 PLACE DECIMALS +.02 


1. MAXIMUM COMPONE NO fib tal] FROM 
1,40), 
TIN 
LENGTH FROM CONLM TOR 


waa 


SII DER FROM MICAING 


! 
2 1 


peeeel ——eesenerron [one Torenove 
CN E94 24300) Me’ te CIV ITEM 12 
WAS 232583-0005 ,/TEM 118 WAS 
[0° 33869-6000 (2) A400E0 C4¥O 7O 
1TEM 59 13) HDOEO R77 TO ITEM BB 
(VY DELETED (TEMS 115 ANO 7/215) 
TITLE WAS +5 MAIN POWER SUPPLY 
UPDATED PEV L¥L BLK 
CN394215 (B) R42 Leer LYN C/) 
DELETED R4G FROM) LINE HW 
AND CO ANBE® QTY ae 'TEM 


dfs] ny | flab 


B 


Ci 
Fie TREE een 8 3 he -B, 


seeew Sid 5 Toy eM | NOU 


LAH 41400 i fe Kew 
OP hots a, VERE hs 


WAS 11, DELETED VEN 108 £ agen 
No was 2 £I824-I003 1 7)/7EM $1 aTY 
WAs 11,DE1E (EO G2l UMOER gee 
pl) sde mas 124 (9)/7EM ry, 2p 
YI) ol WAS pliety TED CS 
Une EM SLA, ADDED C 
LMIREWSED REV EVE Uae 
D CU SITES IC) R. lt ba (HREVISED 
REY 


194298 1D) & fea u> silted 20 WERE 


ibn 
E KEV ClCd Way 10 ILM: LEM WMA WAS 


Mas: fy. | Help 

c id AOD ITEM 175 (AIREWSED REV 

| tW392793 (OR Ha Karn ADDED | |p 76 aaa 
NOTE 12 (2)REWSED REV BLOCK 


CHI9ESTH(C) A. 7 ate wae. (IICORRECTED 
G |REV LEVEL BLICK CHANGED PER 'F'REK 9//9 daar an 
|d UPOATED PER CURRENT REY Cc 


H ONIIS TS IADR tee (NOPORTED 
REV Y LEVEL BLICK 
; 935 9/D) Ride ©} YPDATED 
NEF LEMEL BLOW, 
CNFIBDLLE (B) KF 1) (TEM LIM 
K | 6 Was 272996 -2006 (Z2)UPONTED 
KEV LEVEL BLICK 
CNVOlLS7 (O)/° Crain LMIUIIATY OF 
ITEM 67 WAS 3 (2.DELETED R47 FROM 
DLS. OF ITEM 6 7A C2. UPDATE REV 
LEVEL PLE CM 


Mihy EA 


wa 


8-4 


My 


: Aye (bye 


(REV COMT SH2) 


a 


(26) SEE NOTE 13 


(/!) (SH 2) 
B 
(- 
S ; 
vigEw G-G N 
SCALE! NONE a 


teD 


Ths a 4pLE 


Dis 


p) Texas INSTRUM ENTS 
Equipment Group Doltes, Texas A 


CARD ASSY, PWB 
+5 MAIN REG 4 CONTROL 


ee 


o iy “ug 
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Digital Systems Division 


942773-9703 


TL21679 


COMPOUND, REF (25) 
AR 


(4) REF, HEAT SINK 


secrion J-J 
SCALE : NONE 
(SH OT) 


3 


NOTES: CONTINUED # KOM sHi 
13. APPLY ITEM 126 TO ITEM4 BEFORE SLIDING ITEM Hit 
ONTO ITEM 4, WIPE OFF EXCESS 


2 1 
REVISIONS eet 
[zone]ere] eecretion Lae | nongyen} 


CN408888(0)R. Gide (IIREVISED PER |) 
EXTENSIVE ENGR. CHANGE (2)UPDATE LZ 
REW/SION LEVEL BLOCK 


| {P| CN41Z927 (C) R, Ged. (DUPOATED 1/76 Yolchers | 
REVISION LEVEL BLOCK y* 


(N415201 (CR eda (1) UPDATED REVISION : 
LEVEL BLOCK (2)0N LM CHAAGES ARE: “spre f 
ITEM 38A WAS UZ,U431TEM 428 WAS YA 
UZ2 ITEM 49 QTY WAS 10 :ADDED 
CRIS TO 49 BSITEM78 QTY WAS I 
ADDED R46 TO 78A3ITEM 82 GTY WAS 
4:ADDED RI4TO 82A;'TEM 86 ATY 
WAS 6 : DELETED RI3 FROM 864: ITEM 
B7 QTY WAS 2 : ADDED R13, R83 TO 

BTA: P/N & DESCRIPTION OF ITEM 107 WAS 
539370-496 . RES FIX 14.3K 1% : ITEM 119 

QTY WAS 35 DELETED Ri4 FROM 119A: 

DELETED 122 3 122A AND P/M OF 

ITEM 127 WAS 415634 -300 


eal S| (N415253 (B)R, ede (1) UPDATE D REVISION 92°] 4 | Adee 

B-4|> | LEVEL BLOCK. d 
CN 417150 (6). bs ei (1) UPDATED REV / Sih poe 

aa LEVEL BLK ADDED TEST PROC 943710 1/rs abn | 

CN 422604 (C) 2%. (UPDATED REVI 7 

te ek Yrs S 


D 


(N4071Z6 (BYE Gta SH! (DIN VIEW G-G 
A-@| |ADDED © A/LOUT 126 WITH SEE NOTE 
D-6;Mli3 (2 )NOTE 12 ITEM 4 WAS ITEMII d/is] 
(3)UPDATED REV LEVEL BLOCK Ib 
SH Z(VADDED SH2 (2)ADDE D 
NOTE /2 
i 


CN42Z007! (C) R. Pa OU CHE L/M 

1%, 24 WAS 232144-/000, IT. 36 
V| WAS 530703-000/ (2)ADDED 

1%. 129 G3) DELETED NOTES 4, 


9 € 10 & UPDATED REVISION 
LEVEL BLOCK 


ON42°7212 (BI) 6. 770kte. 1) ADVE D 

ROO AND Kal TO FICTORIAL 2) ADDED 

NOTE t& C3YON LM ITEM G9 QTY WA 
W 


As ADDED Rel TO ITEM G9A.ITEM ef q | fe 
TI QTY WAS! 3ADDED RLO TO LTEM 
WA ) UPDATED REV LEVEL BLOCK, 


D | 943689 


1D] 96214 eS 43689 
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8 7 6 
ACQN- + 35 7 : 
278 R3 1 Tas ae 
Rl pe 10K 56K . ae 
5458 /100 Vir 1 82 we 
PL 222 22K lINZS9A ENC CEC 
CRI = 
In759A & | eigen ae | te 
\ Co LOK aa C2 |+ iris 
C1 ee Monee 55 S <q ae 
NV 5 
ke + 95 a2 10% ene 
BOK 35V R4. C39 2 Rg 
10% 1.2K 0? S 47k 


47,48 CPS REF 


YZ, 
41,42 COBFE 
Ril 
474K 
1% 
+5 AUX 
C4 
10 + 
50v 
10% 


+5 MAIN CB 
Ri2 i] 
100 
R59 R47 
39,60 CRESET = [ail 
Qala R46 
2N2219 820 


53, 54€ ALL REG UP? Zz 
> 


CR27 
+35 
RI4 
2.2K Ch? 


beso 


oO fe CPD } 
: MA-O) : 
2 
$ 


——w 4.5 Al/X 


7 " Jf. 


G a ie : 


7 


FROM SH 2 


+35 a 


3 4 Le, . 
yee lov 
10% 
(Roe. 


io 


4D REF RAMPFED (8) 


TO SH 2 


EN2222 


+5 REF (aE Rib 
iw © mat 
“ak 7K 
—- -- cd 
R20 
4.7K 
C37 C38 


480/20 


1 CRIB 
INTSIA 


USED 


r Eyes 
S 
es 

f Nae 

x Ss 

(S)|> 


t3 SENSE (C) From sHe 


+5 AUX 


Reb R29 RIO 
470 /8K 18K 


St aay Oe REV STATUS 
OF SHEETS 


Cl THRU C32 


CRe7 Jl 
ART, AR2Z 


Al 71 
UI THRU UG 


_NOT USED 


+ CONCENTRICITY MACHINED 
DIAMETERS .010 FIR 


- DIMENSIONAL LIMITS APPLY 
BEFORE FINISH 


WITH Mit -STD-1 


751 
+ 006 THRU + Oh 
1.000 ~ 


so: 
BY * ool 


a 


! REMOVE ALL BURRS ANO SHARP 
EOGES 


Fi PROCESSING 
+ IDENTIFYING NUMBERS SHOWN IN 
PARENTHESES FOR REFERENCE ONLY 


+ INTERPRET DRAWING IN ACCORDANCE 
fee] 


i 
Pewee fi] 


POS | | 
aaaee 5 whan ma 


| NExT assy | ASSY 


USED ON 
canon 


UNLESS OTHERWISE SPECIFIED 


* DIMENSIONS ARE IN INCHES 
* TOLERANCES 


ANGLES +1° 
3 PLACE DECIMALS +.010 
2 PLACE DECIMALS +.02 
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REVISIONS 


EM SOF. 
CEB TEL, Qe 2eeee 


“hr! FDC Odi he 
a wae 27 WAS. C40 


ZN409179 1D) S Dahan - 


Pa iF 4) fee UAE, & A? 


SE BO yer AAR LP 
dant hea Chie ES 3K, C40 
ye eS WAL, ADDS 55 be OES 
LV SME FROM 
: We CD ith PIU A OF) REF 


A 7e Yulee | © 


N4OS4E7 CO)4~ Feeriae 


LG) Vo |v Batapeme | 


CNIOTZEB COIL Geo 
CN 408889 (Cc) Mm. Brigg 


CN41SZOLICYT Basey 
Cal 4 


KR & Ns 


& 


N © 


Pepe 17 | ae ay | 
EIAs ad 
sine | Ape 
1-10-78 (Sn rb | 


237 (EX WEw te. 


NOTE S-< 


UNLESS OTHERWISE SPECIFIED 


RESISTORS ARE V4W,5% 

CAPACITANCE VALUES ARE IN MICROFARADS 
- OR OVERLINE INDICATES LOW WHEN 
TRUE 


. @) INDICATES FINNED SNAP ON 


HEATSINK 
INDICATES HEATSINK MOUNTED ON 
CHANNEL 
Bs INDICATES HEATSINK ON L.C. PLANE 
NETWORKS ARE AS FOLLOWS:< 
SN7400N— U3, U4 SN7412IN— U2 
SN7403N- U4 SNIEZLALR ARES 
SN7409N—- LG LM3IIN —AR! 
Satta het LM339N-AR2 


D[94369/ 


ON747TAN- U5 
DIODES ARE IN9D/48 
COLLECTORS OF ALL TRANSISTORS ARE 
IN ELECTRICAL CONTACT WITH THE CASE 


2 
3 DATE 
on Qu» (ne ) aye f= 74 


LP TEXAS INSTRUMENTS 
INCORPORATED 
Equipment Group ‘Dettes. Temes A 


ELECTRONIC SCHEMATIC 
DIAGRAM , +5 MAIN 
POWER SUPPLY 


E3773 A Cx 


TtH7O1As 
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Of NSF GNU — . ~] 
7 ra 

tS WSF MSE BS 

R3e S$ RO} 


8 7 6 5 4 
TO SH} SENSE GND ; es Soles. 
(A) +5 SENSE Aree, oe Z = : 
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vA 
75,76 Lf 
+ ‘cee ie pl 
6768 eG) 7 #35. : = MOM 
S5pth 
OO8 A 
71,72 pa . ae 5A 
Mee a- 
65,66 Joo! 
CRG 
69,70 +p R35 R34 
73,14 th c3a 4S Yow > Yow 
/00 9 7 
100,50V 5% 5% 
77,78 Cue aor 
Ql 
2N5302 C2 : 
R39 im 
Cle of ‘ 
7 & Rey gph 0.033 CRIT 
d 0 ‘e 5OV 97212 4-000) 
TO SH 1 Rls ene 
(6) +35 SENSE CRIO 
poe CRI 
ein > R40 R4| 
5) +1035 +] C5 470 ce 
a 700 100 Ay Bah 
/ 50V SOV GND %o S 
2N2907 e - 
a) 
re, os R49 Red 
Rol eas os. po eel 
oF 5 
CRIZ 
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R53 a i 
82K R64 
82 
iW R66 nud 
100 v 
R54 
470 020 
REF (7 NeNITH 
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470 2N/ 71, 
i) far 
ay ) a 
oe R58 
470 ae : 26 R44 
47. 5K 
ie 
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+, 
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ae CPL/ 
Bate FILTER BACK 
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39,40 Cae! 
Cee ee ree te 
+5 MAIN 
tél 


(K)) 10 SHI 


D/94309/ \o 


Slee) Sse 


scave NOWE| REV ty eer 
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UOISIAIG SWa}SAS [261g 


af a] ‘ PART NUMBER REV 


CO2- + Bima 8 CASE rr 
O0U3 : 30007.9000 ZA 0184Z262-U901 | PAD» MOUNTING sTO=-5y & LEAD, RED THR = - «7717-5 
0004  —-€0005.000 cA 04193 68-0002 | HEATSINKs TRANS ISTUK WAK == ~NF=207 
0995  -90992.000 | EA 0232144-1000 | INSULATOR WASHER XST TU-66 TI -#iu- 2l-u23-uzk 
0096 90001. 000 | cA 0222224-2741 | NETWORK SN72741P OPERATIONAL AMP -SN72744P 
OV0GE AR2 
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0011 ! 0UCO07.900 EA 0800523-0001 | TRANSISTOK A5T2907 PNP SILICON Ti- -AdT2907 
5114 : Q19Q64Q269027 902970309044 
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O512. Q9 9010 9G32 C34 9040 5042 90395 

00123 045 
0013 | vv0C8.v00 EA 0972057-OGul | TRANSISTOR-A5T2222 NPN SILICON TI- dT 2222 
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Tl, 13849 


PART NUMBER ‘ REV 
 uMreSe88SSuca) Ta 


€0L6-ELLT7V6 


I esueyy 


oa-9 


uoIsiaig swajshs j/eubig 


00002.000 


000U1.900 


J90J1.000 


90002-2000 


I0CU2.000 


00003.000 


00017.00U 


00296 


0021 00001.000 


DRAFTSMAN DATE 


DATE 


TA. 13849 


pate O9/22/77 


UNIT 
j, coe 1) cone PART NUMBER | DESCRIPTION 
a5 O19 0268 


0236051-C015 


0972934-0008 


0972934-J600 


0972934-Ouu0l 


0972934-G3I14 


9972164-GG0l 


0972932-0001 


0532736-0V002 


LIST oF MATERIAL 


6 


XST- 2N3740 


Q12,Q15 
DIODEs1N753A 
CR3 

OIODEs IN751A 
CR1 

DIODE s1N752A 


CR19,CR32 


6e2 V 58 SIL 


Sel V 5% SIL 


506 V 58 SIL 


DIODEsINI59A l2ed v 394 SIL 


CR39,CR40 


OIODE,MR591 


CR9,CR28eCR29 


DIODE, 1N914B SWITCHING 75V 


CK22 THRU CR25,CRI1.CK41 


CRI5,CRIBCR2Z0eCK21,CR42 


CR2,CR7eCRIOeCRI2g CR13,CK1S 


CAP FIX CERAMIC 


c19 


CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE 
APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. hd 


CARD ASSYs 


PAGE 2 of 


VOLT REG 


VOLT REG 


VOLT REG 


VOLT REG 


P1V 75MA 4NS 


eUV2 MF 20/808 25 VOLT 


MEM AUX & REF RE 


PART NUMBER REV 
M °943092-0001 


PART NUMBER REV 
LM 09436S2-00u01 


VENDOR PART NUMBER 


~2N3740 


IN7T53A 


IN7514A 


IN@D2A 


IN7T594 


IN914B 


2U0U60E cU3Za 


€OL6-ELLTVG 


T esueyD 


ear9 


QUANTITY 
PER 
ASSEMBLY 


000102900 


JGO02.000 


CCOJ2.000 


90001.000 


500332900 


JOVI3 0 UU0 


00004.900 


900042009 


99002-2000 


0¢C01.000 


c 
© 


pate 09/22/77 


PART NUMBER DESCRIPTION 


053434d-000 


0233096-0001 


0972946-0017 


0232133-0001 


9972946-0041 


9972946-0045 


0972947-GU53 


0972946-UV06l 


0972946-Ju 63 


0418161-0Nu03 


LIST of MATERIAL 


PAGE 3 of 


AP xX CERAM fF 20/78) % luv 


C2018 5022 1035,C30 


C13.C17,C20,C 21,030 

RES 1.0000 OHM 

R8 RI 

RES FIX 10.0 OHM 5 2 025 wWeCARBUN FILM 
R5,R18 

RES 2.0009 OHM 
Rl 

RES FIX 100 UHM 025 w CARBON FILM 
R15,R64,R100 

RES FIX 15u OHM e25 w CARBON FILM 
R25eR48,R87 
RES FIX 3380 5% «5 W CARBON FILM 
R35 THRU R38 

RES FIX 680 OHM 5 2 .25 W CARBON FILM 
R40 eRoieR51,R7 

RES FIX 826 OHM 5% .25 w CARBGN FILP 
R11,R89 


DIODE REFERENCE,6-2V 5% TEMP CCMP 


PART NUMBER REV 
LM v9436S2-uuCl 


VENDOR PART NUMBER 


~EB10G5 


IN827JAN 


€OL6-ELLTVE 


udIs|Aiq swajshs jej161g 


A 
DRAFTSMAN “DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER ATE | TITLE 


DATE | APPD. PROJECT ENGINEER PART NUMBER REV 
| Lm o7«Se5%5001] Be | 


TA. 13849 


[I esueyy 


vS-9 


uolsiaig susayshs jeyubig 


QUANTITY 
ASSEMBLY 


JIGI4G. 
JIGI2- 
003244 
0935 JOUJ1. 
0935\ 
0335 IIGV26 
00364 
0037 OuG01. 
0037: 
0938 000)3. 
933° 
Ou3s JIGI26 
OU3C\A 
0040 CCOD36 
COCI1. 
CCGC4. 


DRAFTSMAN 


Th 13849 


pate UG/22/7T 


LIST of MATERIAL 


UNIT 
soe | eee PART NUMBER DESCRIPTION 


PAGE & of 


PART NUMBER REV 
LM 09436S2-v001 


VENDOR PART NUMBER 


JV9 0972946-JJ65 | RES FIX 120K OHM 9% 2.25 W CARBUN FILP RGH ~ Re-25 
R29R10,R21,R39 

Jug 9539370-J412 | RES FIX FILM 1691K JHM 1% 225 WATT CUR - NASS 
R17,R70 

JI9 0972946-0969 | RES FIX 1.5K GHM 5 & «25 w CARBON FILM ROH - R=25 
R6 

J0u 053937u-04lo6 | RES FIX FILM 2.10K OHM 18 2.25 WATT CORK - NA55 
K27,R71 

QUO 0972946-9573 | RES FIX 262K OHM 5 & 2d wW CARBUN FILM ROH - k-25 
R12 

good U972946-0077 | RES FIX 323K OHM 5 %@ 025 wW CARGCN FILM RO - k-25 
R19,R73,R82 

JOU 05939379-4437 | RES FIX FILM 340K JHA 1% 025 WATT LOK ~NADSO—1LUCPP MS 
R30,k538 

000 0972946-JU61 | RES FIX 4e7K OM 5 & 225 w CARBUN FILM RUH - k-25 
R55,R62,R81 

000 0539370-0463 | RES FIX FILM 6649K OHM i% «25 WATT COR - NASS 
R26 : 

QV0 : 0972946-0072 | RES FIX 220K UHM 5 & «25 W CARBON FILM KUO - K-25 


DATE | APPD. PROJECT ENGINEER DATE | RELEASED 


EA 
DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE 


CARC ASSY, MEM AUX & REF REG 


DATE | PROJECT NO. PART NUMBER REV 


E0L6-ELLTH6 


T esueyyd 


Sor 9 


UOISIAIG Sula}sAs je 61g 


00sec | 
00 5)t 
0051 
00514 


9052 


00524 


0053 | 


DRAFTSMAN 


APPD MFG. 


Tl 13849 


00001.000 


999362000 


VOIU1L. O09 


03004.000 


OVOVE. OVU 


000U02.009 


00004.000 


90001.000 


09002.000 


UVIJI0I1 2300 


EA 


EA 


EA 


cA 


EA 


CKD. DRAFTSMAN 


APPD. PROJECT ENGINEER 


pate O9/22/77 


0972946-0C389 


9972573-9001 


0972946-J113 


0972946-u116 


0972946-0102 


0972946-0122 


0972946-0i28 


0972946-0093 


0972946-0138 


0972946-0139 


DATE | DESIGN ENGINEER 


LIST of MATERIAL 


RES FIX 16K CHM 52 


R43,K54,R85_,R80,R94 


TRANSISTOR»TIPI125 PNP SILICON DARLINGTO 


Q43 

RES FIX 100K CHM 5 
K47,R52,K101 »R1LV2 
RES FIX 130K CHM 5 
R502R69 


RES FIX 36 K CHM 5 


R74,R90 


RES FIX 240K OHM 5 
R76—eR77,R78,R86 
RES FIX 430K OHM 5 
R46 

RES FIX 15K OHM 5% 
R67,R72 

RES FIX 161M OHM 5 
R49 


RES FIX 1Le2M OHM 5 


OATE | TITLE 


PAGE 2 of 


e25 w CARBON FILM 


eREB, 


025 w CARBON 


CAR BUN 


CAR BON 


CARBUN 


i CARBON 


025 w CARBON FIL 


% 25 Ww CARBON FILM 


& 225 w CARBON FILM 


CARD ASSVY, MEM AUX & REF REG 


DATE | RELEASED DATE | PROJECT NO. Le dl 


PART NUMBER 
LM 09436S2-0001 aR 


VENDOR PART NUMBER 


KOH - RK=25 
Ti- -TIP 125 
ROH - K-25 
ROH = R=25 
ROH = R=25 
ROH == -R=25 
RUH = R=25 
ROH = R=Z5 
RUH = --R=-25 
ROH = K-25 
M 09430S2~0001 


€OL6-ELLT¥6 


REV 


I esueyy 


9557 


UOISIAIG Swa}sAS jeUbIG 


TEXAS INSTRUM ENTS SAT NUMaER ze 
Cc R : 
IN ATED pare 09/22/77 LIST of MATERIAL ae ae LM 0943692-0001 


QUANTITY UNIT OWG. ; 
net oh PART NUMBER DESCRIPTION VENDOR PART NUMBER 


0539370-0462 | RES FIX FILM 6634K OHM 1% .25 WATT 


00001.000 
R16 


0972947-0081 | RES | 5% 05 W CARBON FILM 


CJ001-000 

R3 

09001.000 0972946-J125 | RES > e25 w CARBON FILM 
R66 

090022099 0972946-0021 | RES FIX 025 WeCARBUN FILM 

CO57A R20,R33 


GIVI2Z290900 99729460-0075 | RES FIX 2.7K 025 w CARBON FILM 


GI58 
00584 R53R79 


0059 00001.000 0972946-0076 | RES FIX 025 w CARBON FILM 


R56 


00591 


006V 00001.000 0972947-0024 | RES FIX 21 e> w CARBON FILM 


R68 


00604 


062 902.000 0972947-0013 | RES FIX £ 5 w CARBON FILM 


R1L4,R32 


09624 


0064 000VU1.000 0972942-0005 | RES FIX 0.47 GHMS 5% 3 WATT WIREWOUND 


R42 


09644 


00001.000 0972942-0003 | RES FIX 0.25 OHMS 52 5 WATT wWIiREWOUND 


EA | 
DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE 
DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE ; PROJECT NO. PART NUMBER REV 


0065 


DRAFTSMAN 


APPD -MFG. 


Th 13849 


€OL6-ELLTHG 


{ esueyy 


taro 


UOISIAIG SUaJShS /e}161G 


‘Ss PRINT 


ITEM 
NUMBER 
0065" 
0067 
C3674 
0070 
0070: 


007) 


OO71A 
0072 
COT2* 
0074 
QQ74A 
0077 
CuT7 


0078 


00784 | 


0080 


0980a 


0081 
00814 


082 


DRAFTSMAN 


TA. 13849 


QUANTITY 
PER 
ASSEMBLY 


0J001.2000 


€¢001-900 


10091.000 


00001.000 


00001.000 


0C002.000 


09001.0V0 


C0001.000 


00001.000 


00694.000 


tA 


cA 


Ea 


EA 


EA 


pate O9/22/77 


PART NUMBER DESCRIPTION 


RES FIX 390 


0972947-U055 


U539371-0455 


0539370-0309 


05393 70-0423 


0972946-0053 


0972946-J058 


0972946-N051 


0972947-0041 


0972946-0137 


0539795-0608 


LIST of MATERIAL 


R34 
RES 
R57 
RES 
R59 


RES 


RES 
R21 
RES FIX 
R13,R63 
RES FIX 
R83 
RES FIX 
R91 
RES FIX 


R65 


RES VAR CERMET 260 K UHMS 10 % 


DATE | CKD. DRAFTSMAN OATE | DESIGN ENGINEER 


PAGE 


PART NUMBER REV 
7 of LM 3943092-v001| ah | 


VENDOR PART NUMBER 


OHM 5% 2.5 W CARBON FILM RUKH 


50 36K UHM 12 215 WATT COR 


i162 


2049K 


OHM 5 


OHM 52 


JHM 12 225 


OHM 1% 225 


& e235 Ww CARBON FILM RUH 


8 025 Ww CAKBON FILM KOH 


% 025 w CARBON FILM KOH 


5 W CARBON FILM ROH 


CHM 5 & .25 W CARBON FILM ROH 


DATE | TITLE 


CARD ASSY, 


APPD.-MFG. DATE | APPD. PROJECT ENGINEER DATE ; RELEASED DATE an ae 


- K->0 

- NC4 
wATT CuR - NAS55 
wATT COR ~- NASS 

- k-cod 

= neo2s 

~ K-25 

- k-50 

- R-25 

e75 wATT) BO0U —-3069P=1-2902 
MEM AUX & REF REG 
LM 2943692-0u01 


tOL6-ELLTV6 


89-9 [ edueyD 


uolsiaiq suse}shs jey6ig 


ORAFTSMAN 


TH 13849 


QUANTITY 
ASSEMBLY 


000VU1.000 
00001.900 
C0001.000 
CGdV2. 000 
00001.0)0 
00202.000 
00004.0u0 
00002.0)0 
90005.0)0 


€0001.900 


DATE | CKD DRAFTSMAN 


DATE | APPD. PROJECT ENGINEER 


0972934-J006 


0972934-J010 


0972777-0002 


0222224-0305 


0972948-0)01 


0972929- 9373 


097292S-J0391 


0972924-0018 


0972924-C019 


0972924-0007 


DATE | RELEASED 


PAGE 8 of 


CIODE,IN751A 5.1 V S& STL VOLT REG 


CR16 


DIODE, IN7554 


CR17 


72.5 V 5% SIL VOLT REG 


TRANSISTGR=-N-P“N PCWER 2N5714 


Q14% 
NETWCFK 


AR1,AR 3 


LM305H OPERATICNAL AMP 


TRANSISTOR, NPN »GENePURPeSW TO5 


Q35 
CAP FIX 


C3.C6 


CAP FIX CERAMIC 470 


CERAMIC 47.0 PF ly 2% 200 V 


PF lu & 2uu V 


C4eC9,C10,C11 


CAP FIX 
C15 C16 


CAP FIX 


TANT SCLID 6.8 MFD lJ & 35 


TANT SOLIU 22 MFuv 10 @ 35 


C129C2750 28,033,037 


CAP FIX TANT SCLID 120 MFD 1U @ 10 


DATE | DESIGN ENGINEER 


OATE | TITLE 


CARO ASSV, MEM AUX & REF REG 


“| Po 


VL 


VOL 


VOL 


PART NUMBER REV 


LM 0943692-0001{ AR 


VENDOR PART NUMBER 


QPL 


@PL 


MOT 


TI 


QPL 


QPL 


PL 


WPL 


~ IN751A 


~ IN7S5A 


- g~h3714 


~UM3U05H 


- 2N2z2l19a 


—- M39u14/1L-i4 


-M39014/01-159] 


-M39093/1-2304% 


~M39003/1-23u6 


~M3G0U3/1-<2b5 


PART NUMBER 


M0943692-0001| AR 


COLE-ELLTVE 


T esueyy 


6S-9 


UOISIAig swia}shs jeybig 


PART NUMBER REV 
pate 09/22/77 LIST of MATERIAL PAGE 9 of LM 0943692-0001! AR 


PRINT |. QUANTITY. UNIT 
ro et ‘on ee PART NUMBER DESCRIPTION VENDOR PART NUMBER 


0923 | 
0092 = -00002.000 
00931 
99°4 = 30001.9u9 
0094+ 
9396 = y868.999 
0097 = ecee2.000 
Ou9TA 
lov ——-vavei.a00 
Q1d4 03641.000 
0107 asc01.000 
O1d74 
0108 ¢C0001.900 
J1G8A | 
0109 | 00001. 0u0 
61594 
Ollu —-:90001..000 
01104 | 
Olll REF 
| O1iz | 90002.000 
DRAFTOMAN Dar 


APPD -MFG. DATE 


TA. 13849 


cA 02308S55-1G00 | CAP 100.U MF SUV SPK - 390-107-6950 
C1,C5 

cA 0230917-CG010 | CAP 200.0 MF 29V 15/-10 aPR ~ 300-2070 25th 
C14 

EA 0235341-0600 | SOCKET X¥ST TO-3 CASE EBY ~9866-15—1 

EA 04127132-0001 | DIODE, 1LNioOl4 
CR4,_, CRS 

CA 0943654-0002 | CHANNEL, HEATSINK 

tA 9943653-Ju0l | PWBy MEM AUX & REF REG-CARD 

cA 053 9373-U500 | RES FIX FILM 15.8 CHM 1% 2375 WATT COR ~NACU~1U0PPM/L 
R44 

EA 0539376-0421 | RES FIX FILM 2637K QJHM 14 625 WATT CUR - NASS 
R45 

cA 0539370-0429 | RES FIX FILM 2.87K UHM 128 225 WATT LURK - NA5SS5 
R24 

EA 0539370-0464 | RES FIX FILM 62.65K JHM 1% .25 CUR - NA55 
R23 

cA 0945095-S901 | DIAG, SCHEM, MEM AUX & KEF REG 

i ee 0539468-UU02 | DIODE, IN40UZ2 LAMP lUUPIV RECTIFIEk Tl - IN&002 
CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE 
APPD. PROJECT ENGINEER DATE | RELEASED DATE Pn a LM 09% yd 9305 001 aR 


£OL6-ELL7H6 


I esueyy 


09-9 


uolsiaig swa}shs je6ig 


PAGELO of 


DESCRIPTION 
° Go 


RES FIX 39 K QHM 5 6 «25 w CARBUN FILM 


: 1 TEXAS INSTRUMENTS 
INE PORATED 
sare 09/22/77 ‘LIST oF MATERIAL 


PART NUMBER 
LM 0943692-0601 


VENDOR PART NUMBER 


QUANTITY 
PER 
ASSEMBLY 


0114 00001.900 0972946-0103 


0114, R93 


0115 6JG02-009 9972947-Ju62 | RES FIX 750 UHM 5% 2.5 w CARBCN FILM 


O1154 RS6 R97 


Oli6 C0C04.000 0972924-0U17 | CAP FIX TANT SOLTi 100 MFO i0 @ 35 VOL ~1500105a50354 


0116 C8eC25,C26,029 


61135 90001-2000 0507315-0010 | CAP 7002-00 MF SIV 18% SPR ~39C7TUTGU5SOP4 


01184 C24 


0119 000V01.000 09728 72-0020 | NETWORK»sLM 340-15K VOLTAGE REGULATGR 


OJLLGA AR4 


0120 00001.000 0972872-0008 | NETWORK,LM 320K—-15 VOLTAGE REGULATUR 


OL25% ARS 


012) 0uG01.000 0972978=-0105 | RES FIX COMP 1.0 W125 K OHMS 5 @ ~KC326152uS8 


3121+ R4 


Ol12z2 JGUI8. OVV 0990521-00U3 | INSULATOR GRAY .CO9 THERMALLY CONDO U0352465— 14U3-OGFK~-U4 


0123 39972115-0901 | SOCKET TO-66 EBY 9db60-1LI-U2 


0125 00020.009 0411101-0U53 | LOCK wASHER #6 EXTERNAL TUOTH CkKES MS35335-55 


0126 V0U07.,000 U41L11J01-U057 | LOCKWASHEK # 4 EXTceRNAL TOOTH CKES GPL - M335335-57 


eel hcg NUT» PLAIN» 4-40 UNC$28 HEX sCRESs SMALL NAS6T1I-L4 


eo : : 
APPD PROJECT ENGINEER DATE | RELEASED DATE 


20U0 


DATE 


OUUD3 


0127 


ORAFTSMAN 


CARD ASSV» MEM AUX & REF REG 


—_ ee! 


PART NUMBER 


LM 8943692-u001 


APPD -MFG. DATE 


TA. 13849 


€OL6-ELLTHG 


I esueyy 


E959 


uojsiAig swia}shs jeybig 


DRAFTSMAN 


Tt. 13849 


QUANTITY 
PER 
ASSEMBLY 

e 


JGI0IZ - INO 


J2IV292999 
REF 
90004.000 
00004.0U0 
6J0U6.000 
00001.000 


00003.900 
AR 
00602.000 
Cc000.500 
00002.000 
C0002.000 


N0001.000 


00003.000 


DATE 


DATE 


PART NUMBER 
oe 09/22/77 ~—~‘LIST OF MATERIAL PAGELL of LM 0943692-0001 
: 
0 Fs] 5 O= Ve 9 D 9 Ve MA ? 


C23,C32 


0972947-0065 | RES FIX 1.0K OHM 52 «5 W CAKGON FILM 


RS4,R95 


J3235057-00G1 | SCREW 6-32X9/16 BH SST 


0943711-99uU1 | TEST PRUC, CARD ASSY,MEM AUX & KEF REG 


0972988-JI16 | SCREW 4-40 X «438 PAN HEAD CrES 


0085936-J004 | EVELET-ROLLED FLANGE =3c-<5 


0085936-GI12 | EYELET 2.089 BARREL Uv X 2250 LG FLANGE - #Se-38 


0972503-0001 | TRANSISTOR TIP640 DARLINGTON» PUWER NPN - T1P640 


Q46 


J972988-0014 | SCREW 4-40 X 2.312 PAN HEAD CRES 


0411400-C0O18 | WIRE »BARE TINNED, 18AWG, COPPER 8US 


U531264-OV01 | TRANSIPAD 8 LEAD 


0533d552-4999 | WIRE #20 AWG SULID WHITE TYPE ETFe ~ M227059/XX—-<0 


0416453-0324 | NUTs#1U0 HEX SMALL PATTERN 


0411104-0138 | WASHER #10 LOCKSPLIT - MS35338-136 


0972786-0G601 | TRANSISTOR», TIiP64> PNP SILICON DARL 


Q47 


E 0972955-9001 | XSTK 2N2Z369Ay9NPNeHIGH SPEED SW,TO-18 MOT 


A 
CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE 
APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER 


~ 2NZ309A 


COL6-ELLTHG 


I esueyy 


c9-9 


uolsinig swaysks jeybig 


<1 TEXAS INSTRUM ENTS ear une 3 
oO PO AT P, NUM Vv 
Ine RATED  ogy20/77 UST oF MATERIAL re LM0943652-0001| ai | 


GUANTITY 
eee aes PART NUMBER DESCRIPTION VENDOR PART NUMBER 
Q20 Q a 


0972372-U001 | NETWURK»LM 320H-05 VOLTAGE REGULATUR - - 


0JGI1.000 
AR6 
JUGI2e0UU 09729€5-3024 | CAP FIX CERAMIC .1lUd MF ivs LloodV WPL - CK006X104K 


C38,C3l 


DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE 


GARD ASSV*+ MEM AUX & WEF REG 


APPD MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER 
LM 9943092-0001 


TA. 13849 


COLG-ELLTVG 


€9-9 I asueuy 


uolsiaig swajshs /eu61G 


00093. 00 EA 
0024 00003.900 EA 
0006 00001.000 EA 
0006 
0008 | 00003.0v0 EA 
ouasy | 
001) | 03601.000 EA 
o0138 
Ou1) | 00003.000 EA 
oo11s | 
001? | 00004.000 EA 
Qo134 | 
OOLt 90001.000 cA 
00loa 
0020 , v0003.0U00 EA 
99294 
Ov2? , o00GU2.000] EA 
OG224 
0024 | 06031.000 EA 
00244 


— $$$ 
DRAFTSMAN DATE | CKD. DRAFTSMAN 


RE EE | 
OATE | APPO. PROJECT ENGINEER 


eet tlle 


Tb 13849 


pate UOG/22/77 


QUANTITY  —— UNIT 
ASSEMBLY ISSUE Ea PART NUMBER DESCRIPTIO nN 


LIST or MATERIAL 


PAGE 1 of 


VENDOR PART NUMBER 


262-00 


9419368-GI02 | HEATSINKy, TRANSISTOR WAK == NF=2607 

0222224-2741 | NETWORK SN72741P OPERATIONAL AMP ~SN72741P 
AR2 

0972958-0001 | TRANSISTOR, PNP»GENsPURP.SW TO=5 Tl - 2N2905A 
Q2.017,Q18 

0972959-0001 | TRANSISTOR »2N3055 NPN TOV 145N TO-3 Ti - 2N3055 
Q3 

9800523-0001 | TRANSISTOR A5T2907 PNP SILICON TI-  =a5T2907 
Q1,027,026 

0972057-0001 | TRANSISTOR=A5T2222 NPN SILICON Tl- -adT2222 
041054Q19,036 

9972534-0006 | DIODE,IN751A Sel V 5% SIL VOLT REG WPL == INT751A 
CR} 

0972932-0001 | OIODE,1N9148 SWITCHING 75V P1V 75MA 4NS| TI - IN9L4B 
CR2 CR12 CR21 

0534348-0001 | CAP FIX CERAMIC 210 MF 20/80 % 1OV CRE = ~UKiv=104 
C17,C20 

0972946-0017 | RES FIX 1060 JHM 5 & 225 WeCARBON FILM | ROH = R=25 


R5 


DATE | DESIGN ENGINEER DATE | TITLE 


DATE PROJECT NO. PART NUMBER REV { 


PART NUMBER 
LM 0943692-0002 ES 


€0L6-ELL7V6 


I esueyD 


v9-9 


uolsiaig swayshs (e61g 


QUANTITY 
PER 
ASSEMBLY 


00001.000 


IG004e JUU 


00004.000 
00304 
00 32 00091.000 
00324 
90 33 00002.U00 
00334 
003% 00001.000 
00344 
9335 JJ0I1.900 
0035A 
0039 000022090 
0039% 
034) 900422099 


0U4VUA 


DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE 
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ALPHABETICAL INDEX 


INTRODUCTION 


The following index lists key words and concepts from the subject material of the manual 
together with the area(s) in the manual that supply major coverage of the listed concept. The 
numbers along the right side of the listing reference the following manual areas: 


e Sections - References to Sections of the manual appear as “Section x” with the symbol 
xX representing any numeric quantity. 


e Appendixes - References to Appendixes of the manual appear as “Appendix y” with the 
symbol y representing any capital letter. 


e Paragraphs - References to paragraphs of the manual appear as a series of alphanumeric 
or numeric characters punctuated with decimal points. Only the first character of the 
string may be a letter: all subsequent characters are numbers. The first character refers 
to the section or appendix of the manual in which the paragraph is found. 


e Tables - References to tables in the manual are represented by the capital letter T 
followed immediately by another alphanumeric character (representing the section or 
appendix of the manual containing the table). The second character is followed by a 
dash (-) and a number: 


Tx-yy 


e Figures - References to figures in the manual are represented by the capital letter F 
followed immediately by another alphanumeric character (representing the section or 
appendix of the manual containing the figure). The second character is followed by a 
dash (-) and a number: 


Fx-yy 


e Other entries in the Index - References to other entries in the index are preceded by 
the word ‘‘See” followed by the referenced entry. 
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